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THE JET-LINER THAT 


YEARS AHEAD 






FOR YEARS TO COME 





The 880 Jet-Liner, latest to be produced, is the only jet transport 
e. to meet every performance estimate! Creative engineering e dra- 


matic design e traaitional craftsmanship e unmatched elegance e 







power by General Electric for superior speed—the world’s fastest 
passenger plane! With these advantages, the 880, built by Convair, 


a Division of General Dynamics Corporation, adds up to the Jet- 





CONVAIR 
aovsono GENERAL DYNAMICS CORPORATION 


ee Liner that is years ahead for years to come! 






First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN, C.A.T. (Formosa) 
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Powered by 4 Alvis Leonides engines, the new AGUSTA AZ-8 can take off 

in less than 2,000 feet at an all-up weight of 24,900 lb. and on a stage-length of 
375 to 500 miles, will have the lowest operating cost of any medium-range 
transport at present in service. Remarkable performance and outstanding economy 
in operation are features to be expected where Alvis Leonides provide power. 
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SABENA shares 
in air freight expansion 


of 














During the last 25 years air cargo tariffs have dropped by an average 


of 50 percent. 


In 1923, shortly after Sabena’s foundation, the dimensions of 
packages carried on the company’s single-engined de Havilland 
DH-9s, Spads or Rumplers could not exceed 1 metre in length, 
40 centimetres in width and 40 centimetres in height. During the 
first year Sabena aircraft transported some 16 tons of goods at 
a price of about 5 Belgian francs (of those days) per kilo. 

In 1933 the company’s fleet of three-engined Fokker F VIIs, 
Handley Pages and Westlands transported over 400 tons of freight 
between Brussels and the twelve European cities covered by its 


network. 


The volume of any package carried in the aircraft hold could not 
exceed 100 cm x 50 cm x 50 cm, and the price of transporting 
one kilo of goods varied between BFr. 2.05 and BFr. 13.70, i.e. 
BFr. 4.85 and BFr. 32.25 of today’s money. 


Now, after a quarter of a century, the weight of cargo transported 
in Sabena aircraft is 55 times that carried in 1933, and the cost 
per kilo of consignments weighing over 45 kg has been reduced 
by about 50 percent, calculating today’s prices in francs of 
25 years ago. 


In 1933 the most modern aircraft could carry about a ton of cargo. 
Today’s four-engined aircraft can transport nearly 10 tons in their 
holds, which are equivalent to a shed 8 metres long, 5 metres 
wide and 3 metres high and can take packages with a volume 
25 times that of the “ packets” loaded onto the “ heavy freighters ” 
of 25 years ago. 
Sabena’s cargo network covers practically the whole of western 
and during 1957 the freight tonnage 
Bee company’s aircraft reached a total 
comparable with the load which 
transported by 1,500 railway 


Europe, 
carried by the 
of 22,000 tons, 
could’ be 
waggons. 
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american avitron announces 


INTERNATIONAL 
SALES & SERVICE 
FOR THESE FAMOUS 
“THOMPSON AVIATION PRODUCTS 


























ENGINE DRIVEN PUMPS e FUEL BOOSTER PUMPS e AIR DRIVEN PUMPS 
TRANSFER PUMPS e SELECTOR VALVES ¢ QUICK DISCONNECT COUPLINGS 


FAST DELIVERY ANYWHERE of TAPCG aviation products is now assured 
through the large warehousing and packaging facilities of American Avitron in 
Mamaroneck, New York. Because ample stocks of TAPCO products for piston- 
driven and jet aircraft are now only minutes away from New York’s Idlewild 
International Airport and ship docks, 24-hour service in many cases can be provided. 
Your inquiries and immediate needs will be promptly processed. 


*TAPCO GROUP of Thompson Ramo Wooldridge, Inc., formerly Thompson Products, 
Inc., has for many years been a foremost designer and manufacturer of advanced 
aviation components and systems for United States military aircraft and missiles, as 

well as commercial air transports. 








Write or cable “AVITRON” for free catalog describing TAPCO Aviation Products. 


514 HALSTEAD AVENUE, MAMARONECK, N.Y., U.S. A., TEL. OWENS 8-9210 
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NOW IN THE SKY 
FOR THE FREE WORLD 


N196 F 


AN ENTIRELY NEW KIND 
OF FIGHTER! 


NORTHROP’S SUPERSONIC FREEDOM FIGHTER 
DELIVERS HIGH-PERFORMANCE DEFENSE AT 
Ye THE COST OF COMPARABLE FIGHTERS! 


Northrop’s N-156F is the first airplane U.S.-designed 
specifically for defense needs of the other Free World 
nations. The Freedom Fighter takes advantage of new 
jet engines, new lightweight materials, new design tech- 
nology that no other fighter yet reflects. With its multi- 
purpose mission capability, performance, and ease of 
operation, the N-156F can virtually double a nation’s 
effective fighting force. 

This is because the Freedom Fighter is lighter, smaller, 
and easier to operate. Light, simple design cuts procure- 
ment costs, results in fuel savings and ease of mainte- 
nance. The Freedom Fighter cuts by approximately 50% 
the need for heavy, costly ground support and rare skills. 


This highly reliable airplane can take off any time — 
almost anywhere—scant seconds from the scene of pos- 
sible air or ground combat. This mobility contributes 
to quicker reactions. It keeps more aircraft battle-ready 
along a wider and more dispersed perimeter for maximum 
striking power—with minimum vulnerability. As a multi- 
purpose fighter, the N-156F flies air-to-air, air-to-ground, 
and low-altitude strike and reconnaissance missions. 


No weapon system today matches the Freedom Fighter’s 
advantages. It costs less to buy, to fly and to maintain. 
And because the N-156F is designed for production out- 
side the United States, this new fighter will contribute to 
the economies of the countries it will defend. 





Test pilots use the word “clean” to describe the N-156F’s perform- 
ance. Their reports praise its low- and high-speed flight handling 
characteristics. They find the new fighter meets and exceeds all the 
performance indicated and assured by extensive wind tunnel tests. 
They appreciate its twin-jet safety —its all-weather dependability. 


> NORTHROP 
“= INTERNATIONAL 


A Division of NORTHROP CORPORATION 
Beverly Hills, California, U. S.A. 
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REMOTING RADAR DATA with 


Canadian Westinghouse Microscatter 


Now, Air Traffic Control from remote installations can be 
relayed instantly and simultaneously to points 100 to 200 miles 
distant ! 


Receiving signals from search radar, a remote MICRO- 
SCATTER unit can relay raw wideband video to airport control 
towers, command points or operation centres. Identical signals 
are received at all points at the same time. Data is transmitted 
without conversion into digital form. Communications are made 
with maximum speed and accuracy. MICROSCATTER also 
establishes long-distance links between control points. 


Here are some of the proved-in-service features Westinghouse 
MICROSCATTER offers you: 


BROAD BAND TRANSMISSION of 5 mc. for sending high- 
quality raw video, azimuth, elevation, control and synchron- 
ization data. 


FREQUENCY BAND of 4400-5000 me. will not interfere with 
radar operation. 

HIGH RELIABILITY of up to 99.99% in any weather with 
quadruple diversity. 

SPAN 100 to 200 MILES in a single hop. 


you CAN BE SURE...iF ITS 


e LOW POWER—Transmitter output 2 KW. 


¢ COMPACT EQUIPMENT is ideal for remote installation. A 
complete repeater system can be mounted in a 40’ tractor 
trailer, or units can be delivered by helicopter. 


LOW COSTS of antennas (10’ to 28’ diameters), unattended 
operation, simple installation, low power consumption, easy 
maintenance all add up to substantial savings with MICRO- 
SCATTER radio. 





MICROSCATTER APPLICATIONS 





COMMERCIAL MILITARY 
Fixed Station -——120 voice channels Wide Band —radar 
—television and sound —data 
—120 telephone 
channels 


Tactical and 

Transportable — 48 voice channels 
—teletype 

| —data 


Transportable—48 voice channels 
—teletype 








For complete information, write to Canadian Westinghouse 
Company Limited, Electronics Division, Hamilton, Canada. 


estinghouse 
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GENEVA AIRPORT 
(Cointrin) 


The gateway to the Jura, the Alps 
of Vaud and the Valais, the Bernese 


Oberland and Savoy. 


fly to GENEVA — you will save 
time and enjoy a longer holiday. 











N-156F, DESIGNED SPECIFICALLY TO MEET FREE WORLD DEFENSE NEEDS... 
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Northrop’s ‘‘Freedom Fighter’’ with General Electric 
J85 Engines will assure first line defense at low cost 


N-156F WILL HAVE MACH 2 SPEED CAPABILITIES with a more 
powerful General Electric J85 engine now being programmed 
To receive a new J85 brochure, write to General Electric Co., 
Sect. 233-26, Schenectady 5, N.Y., U.S.A. 


Northrop Corporation’s N-156F fighter represents a new approach 
to maximum air combat effectiveness at practical procurement and 
maintenance costs. A major factor in the success of this new 
approach is the development of the J85 turbojet engine by General 
Electric, U.S.A. 

Rated at 2500 lbs dry thrust and 3850 lbs reheat thrust, the 
lightweight J85 provides for significant savings in airframe 
weight ... corresponding reductions in airframe costs. 

The J85’s outstanding performance has been confirmed by an 
extensive test program that has already exceeded 5000 hours. This 
total includes highly successful flight tests aboard the N-156F, 
its sister, the T-38 “Talon”, USAF trainer, North American’s 
T-39 utility transport, and McDonnell Aircraft’s “ Quail’ decoy 
missile. 

With production engines now being delivered for the “ Quail” 
program, General Electric’s J85 has already begun its important 
role in free world air defense. 


Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 


U.S.A. 
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_ Aspace research 
vehicle rises to 


500 miles above the 
earth’s surface... : 





BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley Engines Limited 
produce the Gamma. 

A liquid propellent rocket engine, the Gamma powers the Saunders-Roe Black Knight, Britain’s highly 
successful space-research vehicle. An extremely reliable powerplant, the Gamma produces a total sea- 
level thrust of 16,400 lb (7,438 kg) and nearly 19,000 lb (8,618 kg) outside the earth’s atmosphere, for a 
total powerplant weight of only 700 lb. The Gamma sends Black Knight over 500 miles into space above 
the Woomera rocket range in Australia. 


Since Bristol Siddeley’s rocket division began work in 1946, it has developed a wide range of com- 


ponents. By combining these components in single or multi-chamber layouts, thrust requirements from 
500 lb up to very high figures can be met. 


OLE 


5" iia! BRISTOL SIDDELEY ENGINES LIMITED 





se he! Sp ROO st itt TOO Dt”. 


POWER FOR THIS 


The Bristol Siddeley Orpheus, the world’s 
most advanced lightweight turbojet engine, 
powers this Fiat G91 standard lightweight 
strike fighter (chosen by NATO). The Orpheus 
is already in service in 6 different aircraft and 


is specified for 8 others. 


ete 
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... AND THIS 


Bristol Siddeley Maybach diesel engines 
are designed for a wide variety of applications 
and range from 200—3,000 hp. Here is a British 
Railways diesel hydraulic locomotive powered 


by two Type MD 650 engines, developing a 
total of 2,200 hp. 


The Bristol Siddeley Proteus powers 
the Britannia airliner. Four Proteus give this 
130-seat aeroplane a speed of over 400 mph— 
a range of over 5,000 miles. Britannias are in 
service with twelve airlines and with RAF 
Transport Command. 




















We have pleasure in presenting to you four types of well-proven Czechoslovak aircraft 
sports planes - special planes - transport planes 


Ask for a detailed quotation on the type you are interested in. We also export well-proven Czechoslovak aero engines, instruments and training equipment 


OMNIPOL Ltd. Washingtonova 11, Praha 3 - Czechoslovakia 





Agents : Argentina: Dr. Mario Insua, Arenales 1161, Buenos Aires. — Australia: Phoenix Aviation Co. Ltd., 240, Rundle Street, Adelaide. — Austria : Ing. Alfred Rutte, Berggasse 16, 
Vienna IX. — Belgium: Raymond Heuvelmans. 36, avenue Albert Jonnart, Bruss*Is. — Brazi/: Cia Latino Americana de Material Aeronautico, 141, Praca Julio Prestes, Sao Paulo. — 
Denmark : Hammers Luftfart, Vesterbrogade 54, Copenhagen. — Eire : Buckley’s Motors Ltd., Shanower Road Whitehall, Dublin. — France: E.A.M., 46, rue Jacques-Dulud, Neuilly- 
sur Seine/Seine. — Federal Republic of Germany: Aircraft G. Krautheim G.m.b.H., Elsa Brandstrémstr. 34, Nuremberg. — Great Britain: Aircraft and General Finance Corporation 
Ltd., 3, Red Place, Green Street, London W 1. — Netherlands: R. Uges dr. Esq., Handelsmaatschappij, Het Oosten, Thierenskade 27, Rijswijk Z.H. — Norway : Aero Electric, Radhus- 
gaten 7B, Oslo. — Paraguay: Enrique Bendlin, Estrella 194, Asuncién. — Sweden: Hammers Luftfart, Vesterbrogade 54, Copenhagen. — Switzerland: Krautheim Aircraft Ltd., 


Oerlikonerstr. 27, Zurich. 
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ONE MILLION 


passengers have now flown the Boeing 707 jetliner! 





These airlines have ordered Boeing 707s or shorter-range 720s: | AIR FRANCE « AIR-INDIA ¢ AMERICAN e B.0.A.C. ¢ BRANIFF 
CONTINENTAL * CUBANA ¢ IRISH ¢ LUFTHANSA ¢ PAN AMERICAN ¢ QANTAS ¢ SABENA ¢ SOUTH AFRICAN ¢ TWA ¢ UNITED e VARIG 
Also MATS 


BOLING F707 ard F720 
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ELAND specially ELAND propeller-turbine engine for new airliners and ELAND engines for 


the Westminster are 


designed for the Fairey for the conversion of piston engined airliners. The Eland, 
installed horizontally on | 


Rotodyne, is basically which powers the Canadair 540 and Convair 540, is rated 
the standard Eland with at 3,500 e.h.p. and has been approved by the British 


an auxiliary compressor . . 
. agus A.R.B. and the American F.A.A. 
mounted at the rear. 


top of the fuselage with 
a mechanical drive to 
the rotor shaft. 











TRIPLE SCORPION 2» aircraft rocket engine GAZELLE free turbine engine (1,200/1,800 s.h.p.) 


which provides a source of extra power at all altitudes. designed for helicopter propulsion. Powers the Westland 
Designed for sustained firing and long operational life. Wessex and the Bristol 192. 
D. NAPIER & SON LIMITED, LONDON, W.3. MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP SS 
: 7 
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ADAPTABILITY IS ESSENTIAL 





AGAINST AIR ATTACK AS IN NATURE 


Only animals who were adaptable enough have pro- 
gressed along the path of evolution and flourish today. 
Those like the pareiasaurus which could not adapt 
themselves to varying conditions have gradually be- 
come extinct. So, too, when it comes to defence against 
air attack, a system that is not flexible is a hostage to 
fortune—for to believe that the attack will conform to 
an expected pattern would be foolhardy in the extreme. 


DEFENCE MUST BE FLEXIBLE 


Air defence, in which guided weapons will play an in- 
creasingly important part, must be flexible and pre- 
pared for danger from any direction. So when English 
Electric designed and constructed the Thunderbird 
ground-to-air guided missile, they built flexibility into 
it from the start. It was made capable of operating 
permanently from one site like any other fixed instal- 
lation for as long as it was needed there. But, should 
the need arise, it could quickly be moved to meet 
whatever threat might develop. 

Now in service with the Army and using standard ser- 
vice vehicles, it can be redeployed and in action within 
a matter of hours. Its inherent mobility allows quick 


TO SURVIVAL 





changes of strategy, easy resiting of defence and pro- 
vides the flexibility which is of ever increasing import- 
ance to present and future air defence. 


New Developments 


Evolution is going on. Already the successor to 
Thunderbird has been under development for some 
considerable time. Employing advanced techniques 
and retaining its full mobility it will have, among other 
things, increased low level capability and increased range. 





“ENGLISH ELECTRIC tHUNDeRBIRD 


ENGLISH ELECTRIC AVIATION LIMITED - GUIDED WEAPONS DIVISION - LUTON - STEVENAGE - WOOMERA 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 


GW.25 
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\ RECORD-BREAKING 
COPTERS 







= 










THE ALOUETTE = 6 world helicopter re- 
cords including the all categories altitude 
mark of 36,089 ft. on June 13, 1958. 

The first copter to reach the stratosphere. 


Produced under license : 

in the United States by 

REPUBLIC AVIATION CORPORATION 
and in Sweden by 

S.A.A.B. 


THE DJINN 


All categories world helicopter 
altitude record of 27,860 ft. 
on March 22, 1957. 








Weta 
SSA 







— F 
bo mK, 
eS we 
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The only turbine-powered helicopters now 
in quantity production for all civil and 
military requirements. 


In service all over the globe and in all 
climates. 


MANUFACTURED BY 


SUD AVIATION 


37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL.: BAG. 84-00 
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For the safe, dependable power they must have, more aircraft use 
Champions than any other spark plug. Above, Cessna float plane. 


@. Why do more aircraft the world over use 
Champions than any other spark plug? 


CERAMIC INSULATOR 
TERMINAL CONTACT 


CEMENT 


A. Because flying experience has proved Champion 
spark plugs deliver the dependable, full-power 
performance aircraft must have. Get this kind 


SPRING 
RESISTOR 


BRASS CONTACT 


GLASS SEAL 


of performance in your aircraft — with 
Champion spark plugs. 


COPPER SLEEVE 


NICKEL CLAD 
COPPER ELECTRODE 


SHELL 





World’s favorite spark plug on land, on sea CHAM PION 


and in the air 


 ¢ 
1 \ TWO PRONG 
GROUND ELECTRODE 





CHAMPION SPARK PLUG COMPANY: ENGLAND *USA* CANADA®« AUSTRALIA «IRELAND ¢ FRANCE * MEXICO 
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working pilot 


The IFALPA delegate speaking on point source aids 
to the ICAO Special Meeting, Montreal, February 1959 


. “It is a most unfortunate time to have to be fiddling with a receiver. 
In order to tune in this type of station, you must switch off all of your 
other communications or else you will never pick up the Identification. 
One man in the cockpit is completely concerned with just one thing: 
tuning in the station—pressing his hands against his ears until he can 
identify it. The other man takes over the entire communications 
guard; continuously receiving clearances stepping the ship down, and 
also slowing it down; at the same time he is also operating a check 
list; this calls for conversation between himself and the other pilot if 
he can finish with his station identification. It is a very poor time to 
be distracted and pre-occupied with tuning a facility ... there are 
eight holding stacks and of these six are non-directional beacons and 
the other two are intersections of radials from VORs. Holding on an 
intersection of two radials, you will be in a pattern something like 
this—one minute on this leg, a one minute turn, one minute on this 
leg, another minute turn and you are back where you started. On your 


Symbolic Display you centre the needle indicating the VOR radial 


from the left side; the VOR on the other side has a needle that is off-set, 
and as you approach the intersection, the needle on the other one will 
come into the centre—only at that one instant do you know exactly 
where you are. You then punch a stop watch and start a turn, using 
your directional Gyro and Turn Indicator—incidentally, you must 
hold your altitude with considerable precision because there are people 
above and below you in the stack. As soon as you leave this point both 
needles will be at various positions on the face of the dialsand extremely 
difficult to interpret. As you come back into your pattern, the needle 
on the left should centre itself. If it does not you have wind drift, and 
you have a minute in which to correct it and bring it back into the 
centre. 

‘I$ PICTORIAL PRESENTATION DESIRARLEP’ I would say that it most definitely 
is. There is only one instant in this four minute pattern when you 
know exactly where you are, and that is only if within that minute 


you have been able to re-align yourself”... 


. . . but you always know where you are with 


rue DECCA i= 


NAVIGATOR 


THE DECCA NAVIGATOR 
COMPANY LIMITED 
LONDON 











SCCteeeesseeeage 





THE NAVIGATION SYSTEM FOR THE JET AGE 
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Interavia Air Letter is a daily international news digest published in English, French (‘ Courrier Aérien’’) 


and German (“ Luft-Post’’). All rights reserved. 


The Council of the International Civil Avia- 
tion Organization has elected the following 
officers for the coming year: Ist Vice- 
President—Dr. F. H. Copes van Hasselt 
(Netherlands); 2nd Vice-President—M. S. 
El-Karmouty (United Arab Republic); 3rd 
Vice-President—Ichiro Narahashi (Japan). 
Walter Binaghi is President of the Council ; 
ICAO Secretary-General R. M. Macdonnell 
is Secretary. H. T. Médlgaard of Denmark 
has been reappointed as President of the 
Air Navigation Commission. Dr. A. Kotaite 
of the Lebanon has been elected Chairman 
of the Air Transport Committee. Nelson 
B. David of the United States is Chairman 
of the Joint Support Committee. J. R. Bel- 
cher of Canada is Chairman of the Finance 
Committee. — Forthcoming ICAO meetings 
are scheduled for: Rome, December 1st— 
5th Session of the Facilitation Division ; 
Rome, January 26th—3rd Africa-Indian 
Ocean Regional Air Navigation Meeting. 


The English Electric Lightning is due to 
go into squadron service early next year. 
The RAF is expected to announce the for- 
mation of the first operational squadron of 
Lightning all-weather fighters in the first 
month of 1960. This means that the RAF 
will have available a fully operational all- 
weather weapons system with integrated 
airborne radar and_ air-to-air guided 
missiles. It is expected that other squa- 
drons will be formed during the year, and 
the English Electric factories in Lancashire 
are now turning out production models of 
the P.1B at a high rate to meet this 
requirement. 

@ 


Pan-American World Airways inaugurated 
the first all-jet round-the-world passenger 
service on October 10th, employing Boeing 
707-321 Intercontinentals. Elapsed flight 
time on the new service is just over two 
days with stops at New York, London, 
Frankfurt, Istanbul, Beirut, Karachi, Cal- 
cutta, Bangkok, Hong Kong, Tokyo, Hono- 
lulu and Los Angeles. 

= 


American Airlines has taken delivery of the 
first DC-7 converted by Douglas to freight 
operation. A total of ten DC-7Fs is to be 
delivered by August 1960. The modifica- 
tions will he carried out at Douglas’s Santa 
Monica plant and will cost $4.25 million. 


In Great Britain the reconstruction of the 
Government includes a new Ministry of 
Aviation to be headed by former Defence 
Minister Duncan Sandys. The former 
Ministry of Transport and Civil Aviation 
has been split up, with civil aviation trans- 
ferred to the new Ministry of Aviation. The 
Ministry of Transport will be responsible 
for road, rail and sea transport only. The 
Ministry of Supply has been abolished, its 
responsibility for aeronautical matters being 
transferred to the Ministry of Aviation. The 
new Ministry, in addition to civil aviation, 
will thus also have special responsibility for 
the British aircraft industry, guided wea- 
pons, radar and electronics. Harold Wat- 
kinson, formerly Minister of Transport and 
Civil Aviation, now becomes Minister of 


Defence. Lord Hailsham receives a new 
appointment as Minister for Scientific Af- 
fairs, though there is no Ministry as such. 
He will be responsible for overall super- 
vision of scientific matters including space 
research, but will not assume direct control 
of these affairs. 

& 


BOAC Managing Director Basil Smallpeice 
said at the beginning of October that the 
de Havilland Comet 4, now completing its 
first 12 months’ service with the Corpora- 
tion, had been largely responsible for a 
40 percent increase in the carrier’s passen- 
ger traffic on North Atlantic services this 
summer. The aircraft have so far carried 
a total 76,000 passengers, flown 6,377,000 
miles, and worked a total of 15,150 revenue 
flying hours. 73 percent of BOAC flights 
from London to New York and Montreal 
had arrived within 15 minutes of the adver- 
tised time. 

& 


Silver City Airways has announced substan- 
tially reduced rates for car ferry services 
across the English Channel; reductions 
range from 10 shillings to £10 10s. — The 
carrier’s present car ferry fleet consists of 
20 Bristol Freighters and Super Freighters. 
Chairman Eoin C. Mekie has said that the 
carrier hopes to announce orders for new 
aircraft towards the end of this year. The 
new aircraft will be built to Silver City’s 
own design for passenger and freight traf- 
fic, probably by a French company (Bre- 
guet ?) in association with a British com- 
pany (Bristol ?). 

& 


Air France will be operating the Sud- 
Aviation SE.210 Caravelle on the following 
routes by the end of the year: Paris- 
Geneva ; Istanbul-Ankara (extension of the 
Paris-Istanbul service); Paris-Frankfurt- 
Berlin ; Paris-Algiers ; Paris-Cairo ; Paris- 
Zurich; and Paris-Munich-Vienna. The 
Caravelle has been flying the Paris-Frank- 
furt-Berlin route since November Ist in an 
effective flying time of 3 hours 30 minutes. 
Special permission has been obtained for it 
to make landings at Tegel military airport, 
where there is a 7,710-foot runway. 

& 


Aeroflot recorded a 42-percent increase in 
passenger volume in the first half of 1959 
compared with the same period last year ; 
this increase is mainly attributed to the 
introduction into service of jet and turbo- 
prop aircraft, including the Tupolev Tu- 
104B, Ilyushin I]-18 and Antonov An-10. 
On the Moscow-Leningrad run passenger 
volume totalled 100,000 passengers in the 
second quarter of 1959. On November ist 
long-distance jet and turboprop aircraft 
fares on domestic routes were cut by 20 to 
25 percent. Fares from Moscow to the 
eastern provinces are now scarcely higher 
than the fares for first-class rail travel. 
New methods of handling passengers are 
being introduced ; passengers and baggage 
for Adler, Kiev, Leningrad, Simferopol and 
Sverdlovsk are checked in at the Moscow 
city-centre terminal and then taken by bus 
straight to the aircraft. 


Lockheed Aircraft Corporation has received 
a $67.8 million U.S. Navy contract for pro- 
duction of the four-engined P3V-1 turboprop 
ASW aircraft, a development of the Hlectra. 


The Elmer A. Sperry Award for 1959 was 
presented to the de Havilland Aircraft Com- 
pany during the 7th Anglo-American Con- 
ference dinner. Established in 1955, the 
award is made annually for “a distinguish- 
ed contribution which through application, 
proved in actual service, has advanced the 
art of transportation.” e 


Kléckner-Humbolt-Deutz AG’s Oberursel 
(near Frankfurt) plant is making prepara- 
tions for licence production of the Bristol 
Siddeley Orpheus 803 jet engine. ° 


The Society of British Aircraft Construc- 
tors has announced that the Farnborough 
Air Show will be held in 1960, refuting 
earlier suggestions that the event might in 
future be staged every second year. The 
1960 Air Show will open on Monday, Sep- 
tember 5th, for the usual Press preview and 
specialists’ day. 

ee 


Standard Elektrik Lorenz AG of Stuttgart 
has now taken over general agency rights 
in the Federal Republic for the French com- 
pany Auxilece SA; products handled by 
Lorenz under the agency agreement include 
Auxilec’s airborne power supply equipment, 
including generators, emergency power ge- 
nerators, rotary converters, transistorized 
static converters and transformer-rectifiers. 
Lorenz continues to manufacture and mar- 
ket radio navigation aids, including the MW 
radio beacon, VOR beacon, VDF doppler 
direction finder, and ILS and TACAN 
equipment. 
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De Havilland Aircraft of Canada Ltd. is 
taking its twin-engined STOL DHC-4 Cari- 
bou transport aircraft on a world-wide sales 
tour for demonstrations to potential mili- 
tary and civil customers in Europe, Libya, 
the Middle East, Pakistan, India and Aus- 
tralia. 

e 


Hamburger Flugzeugbau and Heinkel are 
the firms which have submitted the two 
transport aircraft designs considered by the 
West German Ministry of Transport as 
meriting further support (see page 1400 of 
this issue). These are the HFB 314 project 
for a 70-80 passenger aircraft powered by 
two Rolls-Royce Conways with a cruising 
speed of approximately 620 m.p.h. for stages 
between 600 and 1,250 miles, and the He 
211 25-seat passenger transport powered by 
two Lycoming propeller turbines with a 
take-off weight of approximately 26,500 lb 
and take-off distance of 2,460 ft. Even if 
the Federal Government decides to sponsor 
the plan, the two companies will have to 
find a further DM40 million to bring the 
project to the production stage. 

e 


At the final session of the 7th International 
Congress on Communications, attended by 
Italian President Gronchi, the Christopher 
Columbus Prize was awarded to David 
Sarnoff (President, Radio Corporation of 
America), and to Vladimir Kosma and 
Elmer W. Egstrom (Princeton Research 
Laboratories) for their contributions to the 
progress of communications and the deve- 
lopment of electronics. 

2 


Lieutenant General Bernard A. Schriever 
has announced a reorganization of the 
USAF’s Air Research and Development 


Command, aimed at reducing the time be- 
tween the origin of new weapons system 
concepts and their realization in the form 
of operational hardware. The ARDC now 
consists of the following divisions : Plans, 
Research & Engineering, Intelligence, Mat- 
eriel, Personnel and Comptroller. Three 
new divisions have also been formed : 1. The 
Wright Air Development Division, absorbing 
the Directorate of Systems Management 
and major elements of the Wright Air 
Development Center; it will have control 
of all aeronautical and related systems 
within ARDC. 2. The Command and Con- 
trol Development Division which, with 
elements of the present Cambridge Research 
Center, will take over all Air Force commu- 
nications and electronics control systems. 
3. The Air Force Research Division, which 
will be responsible for the management of 
basic research within ARDC. It will include 
ARDC’s Office of Scientific Research, its 
European Office and other elements of the 
command engaged in this work. The 
Ballistic Missile Division in Los Angeles 
remains unaffected by the realignment. 

o 


The Army Ballistic Missile Agency, whose 
major military space projects have been 
transferred to the U.S. Air Force, will, if 
President Eisenhower's plan is accepted by 
Congress, be taken over by the National 
Aeronautics and Space Administration. In 
the middle of October its chief, Major 
General John Medaris, asked permission to 
retire at the end of January. Both Medaris 
and Dr. Wernher von Braun have repeatedly 
protested at the state of indecision in Wash- 
ington as regards rocket and space research. 
Defence Secretary Neil McElroy has report- 
edly assured von Braun that his Huntsville 
research team will not be disbanded. 


Workshop Briefs 


The Royal Swedish Air Force has signed a 
contract with Marconi’s Wireless Telegraph 
Company of the U.K. for a new electronic 
air defence system which has been deve- 
loped by Marconi in collaboration with 
Swedish technicians. The system employs 
radar, black-white and colour TV and 
electronic computers, and it is reported 
that new and secret automatic electronic 
techniques will provide continuous watch 
over every square inch of Swedish soil, 
and will start instantaneous counter-action 
against enemy attack. The _ electronic 
equipment for the first of several future 
stations will cost approximately £1.5 mil- 
lion ; ground installations etc. are expected 
to raise the total cost to approximately 
£3.4 million. Most of the electronic com- 
ponents for the system will be built by a 
Swedish subsidiary of the Marconi company. 


The Royal Australian Air Force, said De- 
fence Minister Townley at the beginning of 
October, has three bomber squadrons with 
English Electric Canberras ; three fighter 
squadrons with North American F-86 
Sabres ; two maritime reconnaissance 
squadrons with Avro Lincolns and Lockheed 
Neptunes ; three transport squadrons with 
Douglas C-47s, Convair 440s and Lockheed 
C-130s ; and one AOP flight. In addition 
to the regular forces, five Citizen Air 
Force fighter squadrons are equipped with 
Mustangs, Meteors and Vampires. Total 
RAAF strength is 15,750 officers and men. 


Standard powerplants for the Avro 748 are 
two Rolls-Royce Dart 514s (RDa.6) pro- 
peller turbines, which in most cases will 
provide adequate power for an aircraft of 
this class. Avro can now, however, offer 
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the 748 with Rolls-Royce Dart RDa.7s of 
1,910 s.h.p. each, in place of the RDa.é6s of 
1,600 s.h.p. each, for use under certain 
extreme operating conditions. The change 
from RDa.6és to RDa.7s requires neither 
major structural alterations to the air- 
frame nor increases in production times. 


A new slow-flying aircraft was recently 
demonstrated to the public for the first 
time at Brunswick airport and received the 
name Kiebitz. The aircraft, whose take- 
off and landing distances are of the order 
of 200 ft, has a two-seat layout and is 
powered by a 90-h.p. engine. Its maximum 
speed is 97 knots, its stalling speed 27 
knots. Designer of the Kiebitz is Professor 
Dr. Hermann Winter, Director of the Air- 
craft Construction Institute (Institut fir 
Flugzeugbau) of the German Aeronautical 
Research Centre (Deutsche Forschungs- 
anstalt fiir Luftfahrt). Professor Winter 
was also responsible for the design of the 
Zaunkonig ultra-light aircraft. 


Flight testing of the Breguet 940 STOL 
aircraft is proceeding systematically. In 
recent weeks the 940, with a gross weight 
of 14,680 Ib and a power of 1,600 h.p., 
cleared a 50-ft screen at a take-off distance 
of only 620 ft. The take-off field length 
was 280 ft and the rate of climb 1,380 f.p.m. 
The values specified in the contract were 
820 ft and 985 f.p.m. for take-off distance 
and rate of climb respectively. 

e 


Société de Fabrication d’Instruments de 
Mesure (SFIM) has begun producing Type 
I-16 miniature rate gyros (diameter 0.94 
in., height 2.2 in.) to equip fire control 
radars such as the Cyrano for the Mirage 


III. A pre-production batch of 50 had been 
made to check characteristics under operat- 


ing conditions. 


A Nord 1100 converted to operate with a 
Turboméca Astazou propeller turbine by 
SFERMA, of Bordeaux-Mérignac, began 
flight testing on October loth, 1959. Large 
numbers of Nord 1100 aircraft are still 
being used by the Air Force for liaison and 
other purposes, and it is likely that a cer- 
tain number will be converted to turboprop 
operation. 

> 


A Sud-Aviation Caravelle jet airliner is to 
be experimentally fitted with General Elec- 
tric CJ-895-23 ducted fan engines, the same 
as those powering the Convair 600, accord- 
ing to reports from Paris. The sources 
quoted also state that a Caravelle version 
powered by U.S. engines would have better 
prospects of success on the American 
market. 

€ 


Four Convair B-58 Hustler supersonic 
bombers are being converted for training 
purposes, and will have dual control and an 
instructor’s seat. The trainer version will 
be known as the TB-58A., 

e 


The Convair F-106A interceptor recently 
completed cold-weather trials at Eglin AFB, 
Florida. The trials lasted about two months 
and included functional tests of the Hughes 
radar and weapons (GAR-3 and MB-1). 

@ 


Canadair Ltd., of Montreal, is publishing a 
regular news bulletin on its CL-44 turbo- 
prop transport, to keep all those interested 
continuously informed of production pro- 
gress. According to the first bulletin, 
manufacture is proceeding according to 
plan, and the delivery date for the first 
aircraft (early 1961) will be maintained. 


The production outlook for the Max Holste 
MH.260 Super Broussard has become clearer 
following the signing of the agreement be- 
tween Société Nouvelle des Avions Max 
Holste and Nord-Aviation. The aircraft 
will be built to operate with Turboméca 
Bastan 3 turboprops, whose present power 
of about 1,000 h.p. will be progressively 
raised to 1,250 h.p. The first pre-production 
model will begin flight testing in April-May 
1960 ; this aircraft will be used for Certi- 
ficate of Airworthiness tests. The second 
MH.260, to fly in October-November 1960, 
will be used for demonstrations. The third 
Super Broussard will fly in March, the 
fourth in July and the fifth in October 
1961, the first production aircraft being 
scheduled for roll-out in December 1961. 
The regular production rate of four aircraft 
per month will be achieved in June 1962. — 
Price will be Ffr. 113 million ($230,000) 
equipped but without radio. 

e 


Handley Page is understood to be continu- 
ing with its research work on the laminar 
flow suction wing, and a Lancaster aircraft 
is to be converted as a test-bed. A trial 
wing will be fitted above the fuselage and 
suction will be by a Viper gas turbine 
mounted inside the fuselage. 





Apology 

A number of readers have written to query 
the statement in the article on “Static 
Tests of Blue Streak at Hatfield” in the 
July issue (p. 837) that the “ Black Knight 
...Was successfully fired, at the third 
attempt, on June 11th, 1959.” The Editors 
apologize for this unfortunate wording, 
which they now realize implied that the 
two previous attempts had been unsuccess- 
ful. In fact, of course, the June 11th firing 
was the third successful launching of the 
Black Knight. 
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ONLY BRITISH OXYGEN 


gives aviation this complete service 


Liquid and gaseous oxygen for breathing 

Liquid oxygen and nitrogen for missiles 

Oxygen and nitrogen services for missile testing 
Mobile oxygen plants 

Liquid oxygen storage and handling equipment 
Liquid oxygen converters, regulators and valves 
Liquid nitrogen explosion suppression systems 

Gases and welding equipment for aircraft construction 


Spares and repair facilities for N.A.T.O. 


On the ground... in the air 








BRITISH OXYGEN BRITISH OXYGEN 
GASES LIMITED ENGINEERING LIMITED 
BRITISH OXYGEN BRITISH OXYGEN 
ARO EQUIPMENT LIMITED RESEARCH AND DEVELOPMENT LIMITED 


Intensive research continues on cryogenic problems and associated development 
projects. We shall be pleased to assist you with your problems. 


ASSOCIATED COMPANIES THROUGHOUT THE COMMONWEALTH... 


BRITISH OXYGEN AVIATION SERVICES 
enguiries to BRIDGEWATER HOUSE, CLEVELAND ROW 
ST. JAMES'S, LONDON S.W.1 








VERTOL 107 





COMPLETES EXTENSIVE EUROPEAN TOUR 


Today's most advanced helicopter demonstrated in 17 cities 
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During the 10-week, 2500-mile European 
tour recently completed, the Vertol 107 demon- 
strated the performance characteristics which have 
made it the most outstanding helicopter in the air. 
To leaders in military and commercial aviation in 
Germany, Great Britain, France, Belgium, Denmark, 
Sweden and the Netherlands, the Vertol 107 prototype 
proved its ability to carry elongated cargo with the 
loading ramp open and make water landings without 
special flotation gear. In addition, more than 200 pilots 
throughout Europe discovered firsthand the opera- 
tional flexibility of the Vertol 107 which far exceeds 
that of previous helicopters. More than 1800 passen- 
gers also gave unqualified approval to its new standards 
of riding comfort. 
The Vertol 107 is the first of an advanced family 
of Vertol designed and built helicopters which are 
destined to play a vital role in transportation around 
the world. A 1% ton military version of the 107, the 
U.S. Army’s YHC-1A, is now being flight tested, while 
a still larger 2-3 ton version, the U.S. Army’s YHC-1B 
“Chinook,” is under development. These aircraft are 
the culmination of years of Vertol research and experi- 
ence in tandem-rotor, multi-turbine-powered transport 
helicopters for both military and commercial aviation. 
During its European tour, the Vertol 107 * Completed 
16 months of flying, for a total of 234 hours of flight 
¢ Made more than 40 water landings in rivers, oceans, 
\ lakes and harbors * Maintained a precise schedule of 


VER TO L almost daily appearances. 
y Aircraft Corporation 


MORTON, PENNSYLVANIA 
Subsidiaries: Allied Research Associates, Inc., Boston, Mass., Vertol Aircraft Co. (Canada). Ltd. Arnprior, Ontario 
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THE Short SC.5 BRITANNIC 


Most versatile, most capacious transport aircraft in the world 








Large missiles, armoured vehicles, radar installations ramp-loaded without crating, rushed distances up to 
4,000 miles non-stop, then smoothly unloaded and ready; troop detachments, quickly embarked and as 
quickly in action. This is the strategic military role of the Short turboprop Britannic, designed to meet the 
vital needs of the future, anywhere. 

In civil operation the Britannic’s versatility and immense cargo capacity can make air freighting a major 
world industry. With a cargo volume of 10,000 cubic feet, it has impressive medium and long range ability, 
carrying 40 tons at 350 miles an hour for 1,000 miles, or 15 tons for 4,000 miles. 

These qualities, plus the turboprop economy of the four Rolls-Royce Tyne R Ty.12 engines, make the 


Britannic a formidable contender for the air freight market of the future. 


AT Shorts DEAS TAKE SHAPE Ore Came 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST, NORTHERN IRELAND 


The first manufacturers of aircraft in the world 
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First step to faster flying... 


AERO 


Take the easy step into an Aero Commander and you're in the 


cabin of the fastest business aircraft in its class. 


Aero Commander holds a world speed record ; flies 
faster than any other executive twin near its weight and size ! 
Aero Commander has set world records, too, for 


range and altitude. 


Step into an Aero Commander and step up your flying speed. 
Ask your distributor for a trial flight—today. 











Another product of ROCKWELL-STANDARD Corporation 
OKLAHOMA 


DESIGN & ENGINEERING co. . BETHANY, 


1329 

















LT EMGlal 


Vil ma swaiz a a ai 


@ EFFICIENT. Removes tenacious 
metallic oxides and scale from parts in 
high temperature section of jet engines 
without harming the underlying metal. 


@ FAST. A large number of parts can be 
cleaned simultaneously, thus eliminating 
individual handling. 





Combustion liner lower half processed through 


(>) TURCO PRODUCTS, INC. 
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All surfaces are 
cleaned and exposed for efficient and 
accurate penetrant inspections. Flaws are 
not bridged or filled. 


INEXPENSIVE. Requires minimum 
initial investment both in equipment and 
materials. All solutions can be easily 
maintained. 


TURCO CHEMISCHE 
PRODUCTEN N.V. 


Eendrachtsweg 37, Rotterdam 








STRUVER-TANKERS 


b> FOR MINERAL OIL 

be- AVIATION GASOLINE 
“el CHEMICALS AND 

LIQUID FOOD PRODUCTS 


AD. STRUVER GMBH TANKWAGENBAU 
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and Service 


Offices: 


HONEYWELL G.m.b.H., 
AUSTRIA 

Vienna 

Innsbruck 


HONEYWELL S.A., 
BELGIUM 

Brussels 

Antwerp 

Bruges 

Charleroi 

Ghent 

Liege 

Luxembourg 

HONEYWELL A/S, 
DENMARK 


HONEYWELL S.A.R.L., 
FRANCE 
Paris 


HONEYWELL G.m.b.H., 
GERMANY 
Frankfurt 


Miinchen 
Stuttgart 


HONEYWELL 
CONTROLS LTD., 
UNITED KINGDOM 

London 
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Birmingham 
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Glasgow 

Leeds 

Manchester 

Middlesbrough 

Sheffield 


HONEYWELL N.V., 
NETHERLANDS 

Amsterdam 
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HONEYWELL A.B., 
SWEDEN 

Stockholm 

Falun 

Goteborg 

Karlstad 

Linkoping. 

Malmo 

Skelleftea 

Sundsvall 


HONEYWELL A.G., 
SWITZERLAND 

Zurich 

Geneva 

Basel 
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"A. UNIVERSALLY ADAPTIVE 


ITOMATIC FLIGHT 


CONTROL SYSTEM! 


Honeywell’s advanced Adaptive Autopilot can be used in any missile, 


any aircraft—does not require air data for scheduling feedbacks 


Conceivably, every military plane or missile, 
every commercial air liner, every private aircraft, 
can now be equipped with the same type of 
autopilot! 

This major advance in flight control standard- 
ization is possible because Honeywell's Self 
Adaptive Autopilot does not rely on complex 
gain adjustment functions such as Mach number 
or dynamic pressure. The Adaptive Autopilot 
adjusts itself on the basis of its own perform- 
ance in such a manner that system performance 
remains insensitive to changes in flight condi- 
tions. This eliminates the need for tailoring the 
autopilot to aerodynamics of the air vehicles. 


The Honeywell system employs a self-evaluating 
feature so that overall system performance is 
uniform despite drastic and rapid changes in 
flight conditions and aerodynamic parameters. 

Elimination of complex air data gain schedul- 
ing and use of solid state techniques has per- 
mitted weight and volume reductions, reduced 
power requirements, significant improvement in 
system reliability and elimination of extensive 
developmental flight tests. 

As with all Honeywell developments, reliability 
has been a prime factor in the design of the 
Honeywell's Self Adaptive Autopilot. 


Honeywell 


HI] Wilotary Products 
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Equipped by Marconi 





to meet the 
major radio requirements 
of a modern airliner 


MARCONI 


COMPLETE AIRCRAFT AND AIRPORT RADIO SYSTEMS 





MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
M.2A 
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THE NEW AIRCRAFT 
FOR THE 

FIFTIETH ANNIVERSARY 
OF FLYING IN ITALY 


FIAT 
































FIAT G 91T Bristol Siddeley Orpheus 80302 














The jet trainer, with characteristics and performance similar 
to those of the lightweight strike fighter version, is an 
aircraft especially developed for advanced training up to 
Supersonic speeds. Meets all the requirements of the 
latest NATO standard and ABC agreements. 


FIAT G 91 
Bristol Siddeley Orpheus 80 302 


The lightweight strike fighter, winner of 
the NATO contest. Basic advantages : 


— small in size, light in weight, easy 
and comfortable to fly, ability to 
operate from a small space on semi- 
prepared strips or grass runways. 








— maximum defensive and offensive 
efficiency with its basic and auxi- 
liary weapons. 


FIAT G91R_ Bristol Siddeley Orpheus 80302 


Photographic version of the lightweight strike fighter. It 
is capable of performing day missions at high speed and 
low altitude, taking photographs forwards, backwards and 
to right and left simultaneously, or vertical photographs. 





FIAT - Divisione Aviazione 
Corso Giovanni Agnelli, 200 - TORINO 





NOW 


* short take-off and landing 


THE STOL HERCULES 








A boundary layer control system, which will spectacularly 
shorten the already astonishingly brief take-off and landing 
runs of Lockheed’s versatile 67-ton C-130 Hercules trans- 
port, is now in an advanced stage of development. 

The Lockheed BLC system culminates many years of study 
by Lockheed engineers and follows four years of research 
devoted to specific application of the system to the Her- 
cules. 

Four auxiliary jet engines, weighing only 500 pounds each, 
will furnish the streams of high pressure air which flow over 
wing, empennage and flaps to decrease STOL speed. They 
can quickly be removed when BLC is not needed. 
Manufacturing work on the BLC Hercules can begin now 





because 80% of the airplane is identical to the C-130 8B. 
In Europe, a nation or group of nations could manufacture 
the C-130B and have a European version flying in 1961— 
less than half the time required by a new untested design. 
The program could then be phased into the more advanced 
BLC Hercules. Know-how acquired by Lockheed in manu- 
facturing nearly 300 C-130s to date can make the BLC 
Hercules European manuf cturing project the most rapid 
and inexpensive answer to the needs of European nations 
for a high performance, all-purpose transport. 

As a combat transport of men and equipment the C-130 
showed its superlative value in airlifts to Lebanon and 
Turkey. 














Jet Transports - Jet Fighters - Jet Trainers - Commercial & Military 
Prop-Jet Transports - Rocketry Ballistic Missile Research & Develop- 
ment - Weapon System Management - Anti-Submarine Patrol Aircraft 
Nuclear-Powered Flight - Advanced Electronics - Airborne Early- 
Warning Aircraft - Airport Management - Nuclear Reactor Design & 
Development - Ground Support Equipment - World-Wide Aircraft 
Maintenance 


Boundary Layer Control 


This illustration shows the Boundary Layer Control system 
of the Hercules. A pod under each wing carrying two small 
modified jet engines bleeds air which flows over ailerons, 
flaps, rudder and elevator greatly reducing stall speed of 
the 67-ton transport. 


Licensed manufacture 

The Hercules is easily adapted to licensed manufacture. 
Plans for its production in Europe by a nation or nations 
cooperating with Lockheed have been carefully studied. 
Results emphasize spectacular saving of both money and 
time to countries engaged in such a joint enterprise. The 
Hercules could be produced in Europe in less than two years. 





Versatility 

The excellent range capabilities of the C-130 enable it to 
perform long search and patrol missions. Moreover, it can 
be easily adapted to many different mission configurations 
including Paratroop Drop, Aerial Cargo Delivery, Air Rescue, 
Drone Launcher / Director Aircraft, Troop Carrier, Air Re- 
fueling, Aerial Mapping and Surveying, etc. 


Soft Field Take-off and Landing 

The unique landing gear design of the C-130 permits it to 
operate from soft, unprepared fields. High gross-weight 
landings and take-offs have been made on grass, sand and 
pierced steel plank. The C-130 is the largest aircraft to be 
equipped with skis for snow and ice landings. 


LOCKHEED 
















1 THE C450 
“COLEOPTER" 


With its revolutionary design, this experimental 
aircraft, for vertical take-off and landing, opens up 
new prospects for aviation in the following fields : 

propulsion, 
mechanics of flight, 
operational efficiency. 


With its ability to operate without runways 
or costly ground handling equipment, the C-450 
COLEOPTER, whose technology can be used on remote- 
controlled aircraft or missiles of all kinds as well as on 
piloted aircraft, constitutes a vital step forwards in the 
history of aviation. 


SOCIETE NATIONALE 
| D’ETUDE ET DE CONSTRUCTION 
DE MOTEURS D’AVIATION 


150, BOULEVARD HAUSSMANN - PARIS-Viil 
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Propulsion through 
the ages... 


A charming Regency folly 


Among the many designs for dirigible airships which appeared between 
the invention of the balloon in 1783 and the arrival of the first practical 
airship in 1852, the most delightful was the DOLPHIN, designed by 
Pauly & Egg in 1816-17. Apart from the absurd “ oar ” propellers, it 
was to have had an interior balloonet to preserve its shape, and a 
device (visible here) to alter the trim by means of a moveable weight. 
Such ingenuity surely deserved success—but alas, the triumphal flight 
shown here took place only in the artist’s imagination. 

From near-fantasy to historical fact: Rotol were the pioneers of the 
turbo-prop, for they designed and built the propellers for the first : a Se aaa , 
turbo-prop aircraft to fly—and today over 100 airline and aircraft SEATeS 








operators fly machines with Rotol propellers. 
3 2 La 


FOKKER F.27 This very successful Netherlands airliner is powered 
by two Rolls-Royce Dart engines driving two four-bladed Rotol 
propellers. The recent first delivery flight of an F.27 to Trans- 
Australia Airlines will add to the Rotol-equipped aircraft already 
flying there—the Viscounts of T.A.A. 


x 
Pan 
es 














ROJOL ROTOL LIMITED - GLOUCESTER - ENGLAND 





A Member of the Dowty Group 
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NIKE missile for the defense of NATO countries 


N: IKE missiles, product of a U.S. Army-Western Elec- 
tric-Douglas Aircraft team effort, are already on duty 
at nearly 50 Army Air Defense installations in the 
U.S.A. And the sharpshooting Nike Ajax and Hercules 
are now available to NATO countries. 


Nike reaches far out to destroy attacking aircraft 
approaching from any direction. Nike launchers can 
be installed at locations around metropolitan centers 
or strategic targets. But the missiles also can be used 
as Field Army air defense weapons and for surface- 
to-surface use. Support equipment is held to a mini- 
mum and can be quickly moved to a new site. 


OPERATIONAL 



















NIKE HERCULES... 


is the most advanced weapon of 
the Nike missile family now in 
volume production. In getting 
Nike operational, all procedures 
of maintenance and training 
were carefully worked out. 
Douglas field service men are 
prepared to help adapt these 
systems to any defense plan. 








Depend on 
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i Designed for the future, available now #Ht 
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crystal * STABILITY | 
operational ECONOMY “——— 


Philips’ variable-frequency oscillator type SFE 249, for driving a 

utmost FLEXIBILITY short-wave transmitter, contains an Impulse-Governed Oscillator 
H (IG O) circuit. The VFO produces any frequency in the 1.65 - 

15 Me/s range using only a single crystal*It includes facilities for 
A, keying; an F, keying circuit may also be included. The VFO is i 
available in several types adapted to the purposes for which they i 
are required (FSK facilities, pre-set frequencies, remote control, 
etc.). H 


* Higher working frequencies obtainable by frequency-multiplication 
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The steadily increasing use being made of the available R.F. frequency spectrum 
for radiocommunications makes extreme stability of the transmitting frequency 
essential. Increasing traffic density imposes greater demands on transmitters; 
for example, a single transmitter must often be used for several frequencies. 

Philips variable-frequency oscillator with IGO driver not only ensures the 
utmost frequency stability but gives rapid and continuous transmitter tuning. 
It has numerous applications and its use invariably results in more profitable 





operation and greater reliabity, together with a considerable saving on crystals, 


N.V. Philips’ Telecommunicatie Industrie, Hilversum, The Netherlands 
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an advertisement from Philips KEY CAPITALS series, 
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ROLLS-ROYCE BY-PASS JETS 


are now flying in Boeing 707-420 
and Douglas DC-8 jet airliners 


The by-pass or turbo-fan principle proved by the 
Conway is now generally accepted as the correct formula 
for all high speed subsonic jet transports. 


Conway by-pass jets for civil use will enter service 
in 1960 at 17,500 lb. guaranteed minimum thrust. 
The Civil Conway is being developed to powers 
over 20,000 Ib. thrust with improved fuel con- 


sumption. 


Y 
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The RB. 141 family of by-pass jets (10,000 Ib. 
to 17,500 lb. thrust) have been designed to give 
the best possible operating economics for jet trans- 
port aircraft. The RB.141 of 14,300 lb. thrust will 
power later versions of the Sud-Aviation Caravelle 
and the RB.163 of 10,100 Ib. thrust has been chosen 
to power the Airco DH.121. 


Y 
/ 
TT  F-F0vXOFFFftf 9 ari‘—erti(C*“‘=za 


NOE N@)(@ime BY-PASS JETS 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 











Sidelights on the Honolulu Traffic Conference 


Air Fares — an Equation with Three Unknowns 


ca 


Page 1398 of this issue contains a summary of the annual report 
of Sir William Hildred, Director General of the International Air 
Transport Association, in which he discusses the difficulties of fixing 
air fares in the infancy of the jet age. When airline presidents 
gathered in Tokyo’s Imperial Hotel on October 12th for the IATA 
Annual General Meeting, delegates of the same airlines were still 
battling in Honolulu, some 3,500 miles further east, to find a solution 
to the most pressing problem facing tomorrow’s air transport : How 
is the rates and fares structure to be revised, if the equipment of the 
sixties is to be put to the most profitable use? For the surplus 
seating capacity expected is so great that the annual increase in 
traffic volume will not be anything like enough to fulfil the hopes of 
all the air transport companies. 


The problem before the IATA Traffic Conference in Honolulu was 
the more difficult to solve as the Association has to meet the wishes 
of all its members, and its decisions must always be unanimous. 
Member companies can at present be divided into three categories 
with basically divergent interests : 


1 — Companies already operating jets as well as propeller aircraft ; 
2 — Companies which operate propeller aircraft only, but which 
intend to put jet aircraft into service in the near future ; 

3 — Companies which, both now and in the forseeable future, will 

continue to operate propeller aircraft only. 


A problem with three unknowns. What is more, some companies 
maintain extensive route networks where passenger volumes vary 
greatly from one stage to another, and which link economic zones of 
fundamentally different characteristics. 


It is true that the last decade has seen a general lowering of fares. 
Whereas in 1950 the flight from New York to London cost $375, the 
crossing can now be made for as little as two thirds of this price, 
namely $257 (economy class). An air ticket from Paris to Buenos 
Aires used to cost at least $753, but today a ticket can cost only 
$570 tourist class, i.e., 25 percent less. In view of the technical 
improvements in equipment in general, it seems natural, and indeed 
in the interests of the airlines themselves, that air fares should be 
still further reduced. But how will this be achieved if the transport 
capacity offered grows so large that, in spite of drastic reductions 
in passenger and freight rates, the new aircraft remain half empty ? 
Next spring eleven of the IATA companies flying over the North 
Atlantic will be operating this vital route with jet aircraft. The 
passenger capacity offered will thus rise so sharply that the load 
factor on all aircraft in service on the North Atlantic route could 
fall below the break-even level. 

* 


This state of affairs cast a gloom over the Honolulu Traffic Con- 
ference and dictated the sharp tone of the three-week session. The 
main issue of the conference—the fixing of fares on a word-wide 
level during this critical period of transition—remained undecided. 
It is true that agreement was reached on world-wide freight rates 
and on passenger fares in Europe, the Middle East and over the 
South Atlantic, but a generally satisfactory solution for the remain- 
ing international routes was not found. Thus, from March 3ist, 
1960, the date on which the present conventions expire, there will 
arise an unprecedented situation where flights will be operated 
without internationally binding agreements on nearly all world 
routes, including those from Europe to Africa, the Far East and 
Australasia, and the Pacific and North Atlantic networks linking the 
above traffic regions. 


The problems facing the Honolulu Conference were indeed thorny. 
Most airlines are refurbishing their fleets and are thus at a critical 
transition stage. As already mentioned, however, all agreements 
must have the approval of all IATA members and apply to all cate- 
gories of aircraft introduced at any time on the routes in question, 
regardless of powerplant, size or performance. So far, only a few 


airlines have been able to run scheduled jet services ; most have as 
yet no clear idea of the actual performance and operating costs of 
the new equipment on individual routes. This experience is, however, 
the sole basis for fixing air fares. 


W. Gordon Wood, Chairman of the Honolulu Conference and Vice- 
President of TCA, summarized the situation in the following words : 
“This problem of selling both jet and propeller-driven services over 
the same routes has now... become global in scope. Many carriers 
believe some kind of differential must be maintained between faster 
and slower aircraft, but there are differences of opinion as to 
whether this is indeed desirable and, if so, whether the differential 
should be one of price or of service. 


“ Other serious and related problems before the conference here,” 
continued Wood, “ have been the number of classes of service to be 
offered the public on international routes and the configuration of 
the new aircraft. A few of the airlines who wish to extend economy 
class services also desire to retain the tourist class as well. Others 
believe that there is no real requirement for a middle class and hold 
that economy class is feasible only if tourist services are eliminated.” 
Pan American, TWA and many smaller companies wholeheartedly 
advocated abolishing the tourist class in favour of the economy 
class, demanding for the latter fares 12 to 15 percent below the 
present minimum. BOAC, on the other hand, urged economy-class 
price reductions of at least 20 percent and retention of the tourist 
class. Certain smaller national companies operating on government 
subsidies (often with considerable deficits) will not discuss further 
fare reductions at all. 


Thus no satisfactory agreement was reached at the Honolulu 
Conference, and the IATA Executive Committee even went so far as 
to declare, before the end of the Annual General Meeting in Tokyo, 
that no new Traffic Conference would be convened before autumn 
1960, apart from a meeting next spring with a fixed agenda, at 
which discussion would be limited to matters of procedure. It 
therefore remains to summarize the positive results of the Confer- 
ence : air fares inside Europe and the Middle East and beween these 
two traffic regions remain fundamentally the same, with the excep- 
tion of a complex system of tariffs for reduced-rate “ holiday trips ” 
to raise passenger volume during the spring and summer holiday 
season. Some first-class fares will even be increased by a nominal 
amount. The current normal freight rates remain unchanged on all 
international routes, though the Conference agreed drastic reductions 
in certain specific commodity rates, designed to encourage freight 
operations across the North Atlantic. For such goods the rate per 
kilogramme for consignments with gross weights over 45 kg will be 
reduced to 70 cents. Also approved were additional quantity reduc- 
tions over the North Atlantic and Central Pacific for consignments 
weighing over 500 kg. 


* 


Of course, airlines cannot reduce their fares just as they wish in 
the “free” tariff areas, since all agreements are bilateral or multi- 
lateral conventions and as such require ratification by the govern- 
ments concerned. Nevertheless, BOAC has already applied for a 
20-percent reduction with respect to the present tourist-class fares 
for its cabotage services (routes between Britain and the colonies). 
The British carrier would like to considerably undercut the rates of 
other companies on routes between Great Britain and East and 
Central Africa, the Caribbean and, if possible, Hong Kong and 
Singapore ; even to do this, however, would require separate agree- 
ments between the British Government and the countries served on 
the routes in question. During the coming months the represent- 
atives of many States will meet to find solutions to the points of 
contention. For governments of all air-faring countries will have to 
take drastic action to fill the world airlines’ surplus capacity, if only 
in the interests of the general public. 





INTERNATIONAL 
MEETINGS AND CONFERENCES 


Nov. 2nd-4th: IAS National Midwestern 
Meeting. “ New Frontiers in Aviation.” 
Wichita, Kansas. 

Nov. 9th : IATA Traffic Conference 2 
Agency Committee, 33rd Meeting. Lisbon. 

Nov. 9th-llth: Fourth Instrumentation 
Conference and Exhibit. Atlanta, Ga., 
USA. 

Nov. 9th-20th : Air Transportation Institute, 
13th Meeting. Washington, D.C. 

Nov. 11th-13th : Operations Research So- 
ciety of America, 16th National Meeting. 
Pasadena, Calif. 

Nov. 13th: Royal Aeronautical Society, 
Agricultural Aviation Group. General 
discussion on the International Confe- 
rence at Cranfield. London. 

Nov. 16th-20th : National Aviation Trades 
Association, 1959 Convention. Wash- 
ington, D.C. 

Nov. 16th-20th : Fifth International Auto- 
mation Congress and Exposition. New 
York. 

Nov. 16th-20th : American Rocket Society, 
14th Annual Meeting. Washington, D.C. 

Nov. 16th-22nd : International Rocket Week, 
sponsored by the International Geo- 
physical Year Organisation. USA. 

Nov. 17th : IATA European Traffic Hand- 
ling Committee, Fifth Meeting. Lisbon. 

Nov. 17th-18th: IAS National Turbine- 
Powered Air Transportation Meeting. 
San Francisco, Calif. 

Nov. 17th-19th : Aviation Distributors and 
Manufacturers Association, 34th Meeting. 
Hollywood, Fla., USA. 

Nov. 17th-19th : 1959 Northeast Electronics 
Research and Engineering Meeting, In- 
stitute of Radio Engineers. Boston, 
Mass., USA. 

Nov. 18th: Eastern Division of Society of 
Aircraft Materials and Process Engineers, 
Fall Meeting. Washington, D.C. 

Nov. 19th-20th: American Society for 
Quality Control, Seventh Annual Aircraft 
and Missile Division Conference. Dallas, 
Tex., USA. 

Nov. 23rd: IATA Technical Committee, 
30th Meeting. Paris. 

Nov. 26th : Royal Aeronautical Society, 3rd 
Lanchester Memorial Lecture. “Some 
Developments in Boundary Layer Re- 
search in the Last Thirty Years,” by 
Professor Dr. H. Schlichting. London. 

Nov. 27th: Ausschuss fiir Funkortung, 
Annual Meeting. Bonn-Mehlem. 

Dec. Ist-22nd : ICAO Facilitation Division, 
5th Session. Rome. 

Dec. 17th : Wright Brothers Lecture. Wash- 
ington, D.C. 

Jan. 12th : Royal Aeronautical Society, 94th 
Anniversary Lunch. London. 

Jan. 19th-21st: American Meteorological 
Society, 40th Anniversary Meeting and 
Annual Business Meeting. Boston, Mass. 

Jan. 25th-28th : 28th IAS Annual Meeting. 
New York. 

Jan. 28th-29th: ARS Solid Propellants 
Conference. Princeton, N.J. 
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New York Finance Notes 





U.S. Air Transportation and Aircraft Industry 
in Mid-October, 1959 


BY SCOTT HERSHEY, NEW YORK 


Aimless and listless have been two of the 
most-used words to describe the market of 
late, a situation shared by aviation secu- 
rities with the exception of those touched 
by the excitement and wonder of the space 
age. 

Issues tied in with rockets and electronics 
found favor with traders and there was talk 
in Wall Street that the public would clamor 
for more missiles in light of the success of 
the Russian moon shot. The activity in 
these issues after the sputnik was often 
mentioned in trader talk. 

Generally, however, the market has not 
been much to cheer about, and tight money 
and the prolonged steel strike have left 
their mark with September the second 
month in a row of lower prices. 

In the groups losing 0 to 3 percent were 
found the airlines. These percentage 
changes compare with previous months and 
show that in July the airlines were off 1.9 
percent, in August a whopping 9.1 percent 
and in September they were a minus 0.1 
percent. 

Along with the airline securities in the 
groups losing 0 to 3 percent, for those 
investors and shareholders who like to make 
comparisons, we find mail orders, sugars, 
can companies, rails, communications, 
stores, motor accessories, utilities and alu- 
miniums. 

We have to go clear down to the groups 
off 5 to 7 percent to find the aircraft 
manufacturers. The record of these issues 
the past three months looks something like 
this : July, a plus 1.4 percent ; August, off 
a big 13.1 percent and September off 
5.5 percent. 

In this group, for comparison purposes, 
we find farm implements, chemicals, pack- 
ing, automation, steels, movies and build- 
ing. 

The September range and the net changes 
from the end of August showed these 
typical aircraft manufacturing issues per- 
forming in this fashion : Boeing, a high of 
33 7/g, a low of 297/g with a net change of 
5/3 ; Douglas, a high of 49 %, a low of 42 %, 
a net change of 11/g; United Aircraft, a 
high of 42 %, a low of 37 with a net change 
of 4%. 

For the same period, the record of typical 
airline issues looks like this: American Air- 
lines with a high of 27 3/s, a low of 25 1/g 
with a net change of 13/g; Pan American 
with a high of 25, a low of 221/s, a net 
change of only 7/3; TWA with a high of 
20 %, a low of 181/g and a net change of 
plus 1/s, and United Air Lines with a high 
of 425/s, a low of 363/g, a net change of 
plus 2 5/g. 

Aircraft manufacturers are thinking of 
the financial as well as the _ technical 
problems involved in the commercial jet 
age, which is just a year old and which is 
revolutionizing the entire airlines industry 
from maintenance hangar to ticket counter. 

It may seem longer ago, but it was only 
October 4th, 1958 when BOAC put a Comet 
4 on its London-New York route, nearly 
three weeks before Pan American got its 
first Boeing 707 into service. Since then 
airlines in the U.S. and abroad have criss- 
crossed most of the world’s air routes with 
jet vapor trails, touching down on every 
continent to give more than 70 cities jet 
service. This has all cost a lot of money. 

Jets are flying into at least fourteen U.S. 
cities, nearly every capital in Europe and 
the Near East. Jet service has linked the 
U.S. and Australia and has tied the US. 
West Coast and Japan. And there are still 
more to come. 


And with more to come, Wall Street is 
watching developments closely, knowing 
that more jets mean more money, not only 
to purchase the equipment but to provide 
the facilities to handle the new equipment. 

The world’s jet fleets are growing, with 
the British Comet 4’s, the Boe‘ng 707’s, 
French Caravelles, Soviet TU-104’s, Dou- 
glas DC-8’s and off stage and in the wings, 
or on the wing, so to speak, Convair's 
medium-range 880, her bigger sister the 
600 and in Britain the VC-10 and de Havil- 
land 121. 

What is all this doing for the airlines ? 
Well, TWA, for example, which operated at 
a loss last year, cleared $7,412,000 after 
taxes, in the first eight months of this year. 
For the same eight months of 1958, TWA 
had a loss of $6,115,000, while for all last 
year the carrier showed a deficit of 
$1,764,000. Operating revenues for the first 
eight months of this year rose to 
$228,368,000 from $195,344,000 a year ago. 

Northwest Orient Airlines posted operat- 
ing revenues of $83,127,156 for the first 
eight months of this year, a gain of nearly 
$19,000,000 from the 1958 level. Net income 
rose 73.2 percent to $4,332,115, from the 
$2,500,784 for the first eight months of last 
year. 

United Air Lines, aided by the advent of 
its DC-8 service, expects to show for 1959 a 
larger net income than last year. United, 
incidentally, is continuing its study of 
potential shorter-range jets with the Boeing 
727, the Douglas DC-9 and the Caravelle 
under consideration. Of these, only the 
French-built Caravelle is actually in opera- 
tion. 

In this connection, U.S. investors are 
watching with interest the results of talks 
among aircraft manufacturers in Europe 
aimed at breaking down the American 
domination of the world’s aircraft industry. 
Manufacturers in Britain, Italy, France, 
Germany and Holland are discussing ways 
and means of doing this, with cooperation 
starting, as all things must, with an ex- 
change of ideas. 

It should be noted in passing that, while 
manufacturers of commercial jets are 
pleased with public acceptance of jet 
transportation and the possibilities of the 
future, one of the old, respected names in 
the aircraft manufacturing industry is 
virtually out of the aircraft manufacturing 
business and plans to remain out... The 
Martin Company—the old Glenn L. Martin 
Company, of Baltimore, Md. 

The company has been one of the leaders 
in the field for four decades. So far as 
conventional aircraft are concerned—types 
such as the B-57 Canberra jet bomber and 
the P5M seaplane (a type to which Martin 
steadfastly adhered)—the company has 
completed production and has no further 
production plans. 

However, so far as such things as the 
Dyna-Soar, a project for a boost-glide craft 
which would be launched to an altitude 
above the earth’s atmosphere and then 
would glide downward, skip upwards from 
time to time as it penetrated the atmo- 
sphere and then return to earth, Martin is 
very much in the picture. 

The company had sales of $483,000,000 
last year for earnings of $4.01 per share on 
2,900,000 shares. Sales this year are ex- 
pected to exceed $500,000,000. 

Further, on the military side, the Air 
Force cancellation of a development of the 
F-108 will reduce North American’s pro- 
jected sales for the fiscal year ending next 
September by about 14 percent. 
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AIRCO .. 121 


(Rolls-Royce RB163 by-pass jet engines) 


Duty 


Speed 


Economy 
Size 
Turnaround 
Airfield 
Performance 


Engines 


Quietness 


Experience 
and Resources 





Fairey 





The ultimate 600 m.p.h. airliner 


for economical short-haul operations from 1963 


Intended to replace Viscounts and Convair liners on regional networks with 
stages up to about 1,200 statute miles, 1920 km. 


The ultimate in sub-sonic speed. Maximum cruising speed is 606 m.p.h., 
970 km/hr.—M.0-875 at 25,000 ft., 7620 m. 


Speed for best operating economy is 585 m.p.h., 936 km/hr.— 
M.0-87 at 32,000 ft., 9753 m.; this is faster than claimed for any other 
commercial jet. 


A.T.A. cost per seat mile 1-04 cents, assuming 900 miles stage with 97 
economy-class seats. 


Capacity is designed for expected increases in traffic and frequency in the 
1960s and onwards. 


Able to operate stopping services without intermediate refuelling. 


Able to use, with full load, runways less than 6,000 ft., 1829 m. long. Docile 
handling. Will have automatic landing for safe all-weather operation. 


Three Rolls-Royce RB163 by-pass jets, each 10,100 Ib. thrust. Efficiency 
with reliability. 


Rear-mounted engines with jet-noise suppressors give exceptionally quiet 
cabin, an exterior noise no more than present propeller-driven 
short-haul liners. 


Combination of unequalled experience in jet-airliner development and 
high-speed flight, with formidable industrial resources. 


AIRCRAFT MANUFACTURING COMPANY LIMITED 
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flavilla ey of Canada as a civil transport for the world’s 
Caribou's outstanding STOL and load-carrying capabilities made 
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e United States Army for its close support aircraft requirements. 


The first Caribou went into service with the United States Army in October of 1959. 
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LUFTHANSA is starting a Boeing 707 


SBOE is Pa Intercontinental jet service from Germany 


INTERCONTINENTAL to North America in spring 1960. Only 
this latest version of the series will make 
it possible to fly non-stop to America in 
half the present time. With the Inter- 
continental LUFTHANSA offers you the 
best in jet transport. 


LUFTHANSA 


THE FINEST SERVICE ON BOARD 








NORATIA 


for the 
bransport of 
passengers 


and preight 






ORD-AVIATIO 


Manufacturers of SS.10 & SS.11 anti-tank missiles 


CHATILLON - s/s - BAGNEUX (Seine) 
2 a 18, RUE BERANGER - Tel. ALE. 57-40 






















































B.E.A. COMET IVB AND 
VANGUARD FLEETS 





are being equipped with 


5.7.6. $A.10. 


FULLY TRANSISTORISED 
AUDIO DISTRIBUTION 

AND INTERCOMMUNICATION 
EQUIPMENT 





Designed for Extreme Reliability. @ Main unit designed to ARINC character- 
istic 404, 


Up to 5 flight-crew station boxes. 


@ Full MTCA and FAA type approval. 
@ Fully protected against transient surges 


on the aircraft supply. @ Acockpit loudspeaker and transistorised 
amplifier unit type $A.11 is available for 
@ No cooling air required. use in conjunction with this equipment. 


H Fi ; The SA.10 equipment is designed to permit intercom- 

Ld Selection and monitoring of the output munication between members of the flight crew, cabin 
of any 3 of 14 radio receivers. staff and, where required, between the flight crew and 

the ground engineer. It comprises an amplifier which 

can be used with a maximum number of five flight-crew 






® Selection of any one of 6 radio trans- station boxes, and a junction box for interconnection 
mitters. purposes, 

Ce SPECIAL Sh andar o/ Telephones and fe ables Limit ed 

[ SvSvEres Registered Office: Connaught House, Aldwych, London, W.C.2 ° Tt 

GROUP assoc 

RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.II 
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PIONEERING: TRADITIONALLY DUTCH 

















Herman Boerhaave ne) age | % 
(1668-1738) eam 





A pioneer in the field of medicine, 





a doctor who gave lessons to an 
emperor (Czar Peter the Great), and 
whose fame stretched all the way 

to China, Boerhaave embodied the 
spirit of the Dutch. That pioneering 
spirit can now be seen in the ~~ [(f | Nag 278 VNGiecye 
development of the Fokker EF 27‘‘Friendship”, 
a feat of outstanding importance 


in the field of aviation. 





NETHERLANDS 


The Fokker E 27 is also built under oe Zo bo YZ 
licence by Fairchild Engine and —— Ze r rs 
Airplane Corporation U.S.A. = i Bg a 2 


a: 


FOKKER iaunches 


world-encompassing Sriendthip— 
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Flight Hours Per Month 


Allison prop-jet power daily is proving its flight durability and 
dependability in airline service around the world. Flight experience 
is being accumulated in both military and commercial service at the 
rate of 125,000 hours a month with the rate increasing rapidly as 
new aircraft go into service. 

Consisting of the matched team of Allison model 501 prop-jet 
engines and Aeroproducts 606 turbo-propellers, Allison prop-jet 
power is setting new standards of economical operations. Operators 
find its high power and good takeoff thrust enable higher payloads 
and reduced trip time. With constant engine propeller speed in 
flight, ample power for any requirement is available instantly. 


For modern prop-jet power, look to Allison prop-jet power. 


‘ 
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VAVELISON PROP-JET POWER 


Allison-powered C-130 
military freighters 
have logged more 
than 750,000 hours. 


Allison-powered Lock- 
heed Electras are now 
in service with 10 of 
the world’s leading 
airlines. 


The Allison model 
501-D13 engine is a 
logical choice for 
conversion of piston- 
powered aircraft to 
turbine power. 
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PROVIDES 


DEFENCE 








Surface-to-air guided missiles represent the most important 
advance in defence against air attack since aerial aggression 
began. These unmanned interceptors are not committed 
to a pre-determined course, but, even after launching, take 
corrective action against target aircraft evasion. 


READY NOW 


The world’s most effective surface-to-air guided missile 
system is Bloodhound. Already in operational service 
with the RAF and adopted by non-NATO Sweden. Blood- 
hound is now to be further developed for the RAF. Blood- 
hound has been proved in many hundreds of test firings. 
It exists for defence—now. 








LONG RANGE 
RADAR INFORMATION 











STING RAY 
ILLUMINATING 
RADAR 














MISSILE SALVO 


CALCULATES 
INTERCEPTION 
LAUNCH POINT 
CONTROL 
POST 























WHAT BLOODHOUND PROVIDES 


By using radar intelligence, enemy aircraft may be alloc- 
ated for interception either to Bloodhound missiles or to 
manned fighters. 


Essentially a deterrent designed to frustrate not to initiate 
aggression, Bloodhound contributes to air defence the 
advantages of very effective high fire power which is 
always available for action at a moment’s notice. And the 
development of Bloodhound is still in its infancy. 





NOW—AND FOR MANY YEARS TO COME — 
BLOODHOUND PROVIDES THE WORLD WITH 
ITS MOST 

IMPREGNABLE DEFENCE SYSTEMS. 


si 


Bloodhound 


GUIDED WEAPON SYSTEM 





WEAPON DESIGN AND CONSTRUCTION BY BRISTOL. GUIDANCE AND CONTROL BY FERRANTI. 
TARGET ILLUMINATING RADAR BY BTH. SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 


















Widening 


The pioneering work of L M Ericsson 
in telephony still goes on and has led to 


renowned achievements in practically all fields 





of telecommunication. Growing naturally 





out of this experience have come fundamental 





contributions to electronic development. So besides 





rendering services of teletechnical nature, 





L M Ericsson is today ready to supply 





electronic equipment both for military and 





civil purposes. 





Telefonaktiebolaget L M Ericsson is a world-wide 
organization employing more than 30,000 people 


and is represented in 87 countries. 


TELEFONAKTIEBOLAGET L M ERICSSON 
STOCKHOLM 32 - SWEDEN 
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SYMBOL OF A NEW SERVICE TO AVIATION 


Frederick B. Ayer & Associates, Inc. is the world-wide aircraft center where airline operator or corporate 
user can complete all the complexities of an aircraft transaction. All types of Douglas DC-6s and Convairs 
are offered for sale or long- or short-term lease, as well as a variety of other pressurized aircraft through 
Ayer’s equipment exchange and trade-in policy. Ayer’s agreements with American Express and AiResearch 
provide world-wide financing, custom interiors or complete modifications. For Ayer customers there is 
also crew training, plus counselling on engineering, operations and insurance. Let this symbol of a new 


service to aviation be your symbol of complete satisfaction. 
Frederick B. Ayer & Associates, Inc., World-Wide Aircraft Center, 250 Park Avenue, New York 17, N.Y., MU 7-1800. 





What's the best tread for your new jet tires? 


Should you specify reinforced tread or nonreinforced tread for your new Goodyear jet aircraft tires? 
Here are four questions—and answers—to help you pick the right tread for your plane and pay /oad. 





depth on a Goodyear reinforced tread 

tire, you can expect approximately ¥ 
more landings. You can also expect notable 
reductions in stone bruising and cutting. 
This is particularly important on tandem 
bogie geared aircraft where tire scuff- 
ing during sharp turns is a major problem. 
Reinforced tread tires can minimize this 
problem — adding substantially to tire life. 


? WHAT ABOUT WEAR? With 43 more skid 


WHAT ABOUT SAVINGS? With Goodyear. 


reinforced tread tires givingyou approx- 
imately 3 more Jandings, tire costs— 
over the long run—can be reduced by. 
_ approximately 17 per cent. Consider, ‘too, ” 
the savings in man-hours through reduced 
mounting and changing of tires. Also—_ 
greater protection against stone bruising - 
-fneans less chance of “down time” and 
unscheduled delays. And delays can be 
a in terms a ah as well as time. 


addition to more landings on the orig- 

inal rubber of a Goodyear reinforced 
tread tire, you will find that reinforced tread 
provides superior protection for the carcass. 
Result: improved retreadability. Thus, the 
reinforced tire lasts longer in two important 
ways: (1) more wear from the original tread 
rubber, (2) more wear from the original car- 
cass which can be retreaded. 


3 WHAT ABOUT RETREADABILITY? In 





MORE INFORMATION on reinforced tread tires is yours for the asking. 
Simply write: Goodyear International Corporation, Aviation Products 
Division, Akron 16, Ohio, U.S. A. 


AVIATION PRODUCTS BY 


GOOD, 
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only Republic’s F-105 


has It all! 


COMPUTERS | 


Air Data 
Bombing 
Air to Air 


FIRE CONTROL 



















COMMUNICATION 
NAVIGATION 
IDENTIFICATION 











We shall be pleased to mail you, upon your request, a copy of ‘Mission 
Plan’ which describes the unique capabilities of Republic's F-105 and 
the economic means of placing ‘The world's most powerful one man 
airplane’ in the hands of the NATO countries of Europe. 

Write to 12 rue BOISSY d'ANGLAS, PARIS 8e, 








RADAR SYSTEMS 
20 MM. AUTOMATIC CANNON 


DOPPLER NAVIGATION 


INTEGRATED FLIGHT CONTROL 


This is “the world’s most powerful one man air- 
plane”... . the one strike-attack aircraft that 
is equipped . . . without a single modification 
. in all weather and under any conditions . . . 
to serve the best interests of NATO in preventing 
war. No other tactical airplane can do this, 


Consider, too, Republic’s “Mission Plan”: the 
establishing of a prime source of supply in Europe 
for the production of this supersonic, nuclear 
armed jet by various European industrial firms 
throughout NATO. 


FEP URLS ty”) Aviavwayw 


FARMINGDALE, NEW YORK, U, S. A 


Ltuguod and Cuudlldots # ee Jucongoaeable VHuOUNDER-Crarr 
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GROUND SUPPORT 
FOR JET AIRCRAFT- 
by AIRESEARCH 

















Gas turbines have been proved in 
the field as the most versatile and 
reliable power sources for the 
ground support of both commer- 
cial and military jet aircraft. 
AiResearch gas turbines have 
started more jets than those built 
by any other manufacturer. 
Besides starting main engines, 
these ground support units supply 
continuous flow pneumatic power 
for air conditioning and heating, 
compartment pressurization, snow 
and ice removal, and electrical 
power for checkout and ground 
operation of electrical systems. 
They allow completely automatic, 
pushbutton operation and run on 





any jet engine fuel or ordinary 
kerosene. They provide immediate 
starting without warmup and oper- 
ate in weather extremes from 
—65°F to +130°F. Each model 
can also supply 400 cycle electrical 
power with the addition of a 60 to 
80 KVA alternator. 

A Volkswagon truck, with an 
AiResearch unit, becomes a com- 
plete pneumatic and electric power 
plant, with all parts easily acces- 
sible through wide doors. It 
provides greater ease of handling 
because it can be driven frontward 
into position and can be operated 
from inside the heated cab. 

A Trailer unit provides pneu- 


CORPORATION 
AiResearch Manufacturing Divisions 

















matic and electrical power and can 
be towed singly or as part of a train 
to wherever needed. 

A Fly-away air transportable 
unit — the same turbine and control 
panel as used in the vehicles can 
be placed in an airplane’s luggage 
compartment for use in occasional 
or widespread flight operations and 
emergency starts. It is equipped 
with lightweight skids and handles. 

The Garrett Corporation, through 
its AiResearch divisions, is the 
world’s largest producer of small 
gas turbines—8,000 in operation. 
For information, write The Garrett 
Corporation, 26 Rue de la Confed- 


eration, Geneva, Switzerland. 


Los Angeles 45, California... Phoenix, Arizona* U.S.A. 


Systems, Packages and Components for: AiRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 








FAMOUS FIRMS THROUGHOUT THE WORLD 
MANUFACTURE PRODUCTS DESIGNED BY 
UNITED AIRCRAFT CORPORATION 


Fifteen firms in seven countries, including some of the world’s most famous names in the 
aviation industry, are authorized to manufacture and sell various products designed by the 
four manufacturing divisions of United Aircraft Corporation. 


The four divisions and the firms with which they are associated are: 


PRATT & WHITNEY AIRCRAFT 
SNECMA—France 

CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD.—Canada 
COMMONWEALTH AIRCRAFT CORPORATION PTY., LTD.—Australia 
MITSUBISHI HEAVY- INDUSTRIES, REORGANIZED, LTD.—Japan 


These firms are licensed or are negotiating to manufacture Pratt & 
Whitney Aircraft engines and parts. 


HAMILTON STANDARD 

DE HAVILLAND PROPELLERS, LTD.—England 
FIAT—Italy 

PLESSEY COMPANY, LTD.—England 
RATIER-FIGEAC, S.A.—France 

SUMITOMO METAL INDUSTRIES, LTD.—Japan 


These firms are licensed to make Hamilton Standard propellers or 
turbine equipment. 


SIKORSKY AIRCRAFT 

WESTLAND AIRCRAFT, LTD.—England 

SUD AVIATION, S.A.—France 

WESER-FLUGZEUGBAU G.m.b.H.—West Germany 

MITSUBISHI HEAVY- INDUSTRIES, REORGANIZED, LTD.—Japan 


These firms are authorized to manufacture various Sikorsky helicopters. 


NORDEN 
KETAY, LTD.—England 
PRECILEC S.A.—France 


These firms are authorized to make Norden products. 


UNITED AIRCRAFT EXPORT CORPORATION 


East Hartford, Connecticut 
European Office: 3/5 Warwick House Street, London, SW1, England 
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A MATCHED PAIR 


The English Electric Brushless air-cooled 
Alternator, and the English Electric Constant 
Speed drive unit, together constitute a match- 
ed pair specifically designed to solve all exist- 
ing problems of power generation and supply 
in civil aircraft. 

The new Brushless Alternator ensures a new 


order of reliability, life between overhauls and 





maintenance economy. The Constant Speed 
drive unit (identical to the type used on the 
Boeing 707) is the well-proven answer to all 
questions of load-sharing between alternators 
on multi-engined aircraft, with all the ensuing 
benefits of dependability and safety margins. 
Please write to us for full technical details of 


this matched—and matchless—pair. 


ENGLISH ELECTRIC 


aircraft equipment 





THE ENGLISH ELECTRIC COMPANY LIMITED - AIRCRAFT EQUIPMENT DIVISION, PHOENIX WORKS, BRADFORD 


A MEMBER OF THE EMGLISHM ELECTRIC. AVIATION GROUP —— 
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E.E. HEIMAN 











“... Dear Doctor ! You cannot just simply go to hospital and leave aviation un- 
attended. So don’t stay away too long, we need you !” 

With these words the writer, a representative of an American aircraft manufacturing 
company, expressed what everyone felt when the Founder, Publisher and Editor-in-Chief 
of Interavia, returning from a business visit to Holland, fell seriously ill. 

He left us for ever on October 17th. The aviation world will read no more of the 
outspoken articles which appeared over the initials “ EEH.” He was not always com- 
plimentary towards men and their less-than-perfect institutions, but no thoughtful reader 
could escape the impression that here was a man who spoke in the cause of aviation, that 
in this cause he could admit no varnishing of the truth. 

Born in Berlin on January 23rd, 1892, E. E. Heiman studied economics and social 
sciences at Lausanne and various German universities, graduating as Doctor of Political 
Sciences. Extensive travels led him in the mid-twenties to Paris, where he became in- 
terested in the world of aviation: it was to engross him for the rest of his life. The supra- 
national atmosphere of Paris showed him that aviation literature must break out of 
national language barriers if it was to fulfil its mission of helping aviation to become an 
instrument of understanding between peoples. His first publication, a three-language 
guide to the aviation institutions of the major air-faring nations (in French, English and 
German), was an unqualified success. Men of all countries recognized that he had 
found the right path and gave him full support. 

To avoid any taint of purely national thinking in his later publishing activity, however, 
he moved to Geneva, in neutral Switzerland. Here, early in 1933, he launched a multi- 
language news letter on aviation, which today bears the name “ Interavia Air Letter.” 
The guides begun in Paris developed into the world-wide annual directory “ Interavia 
ABC,” and a year after the end of World War II the first issue of today’s monthly 
“Interavia World Review of Aviation and Astronautics” made its appearance. In 
recognition of his services to world aviation and his work in the promotion of under- 
standing among air-faring countries, Dr. E. E. Heiman was decorated with the Federal 
Republic of Germany’s “ Verdienstkreuz Erster Klasse” and with the Italian order 
“ Al Merito della Repubblica Italiana.” 

“Interdum dormit Homerus”— from time to time even a Homer sleeps—so said 
E. E. Heiman, with a forbearing smile, when one of his colleagues betrayed a 
momentary lapse. He himself slept little and was always available for aviation, his 
company or the personal problems of his staff, at any hour of the day or night, even 


during his holidays. 
He has now passed into eternal sleep — but world aviation, to which his life’s work was 


dedicated, lives on. 
To the Board of Directors and the staff of Jnteravia and its representatives throughout 


the world falls the responsibility to carry on Dr. Heiman’s work and to provide an 


abiding memorial to him. 
In the name of the Board of Directors 


M. DEvAubD, Chairman 
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Crystal Gazing 


By F. R. Banks, London 


Air Commodore Francis Rodwell Banks, one of the 
world’s best-known engine and fuel experts, served with 
the Royal Navy in World War I and as a research and 
development engineer with the RAF in World War I1. 
After the latter he took over the Department of Engine 
Research and Development in the British Ministry of 
Supply, then joined the Board of Associated Ethyl Co. 
and later those of The Bristol Aeroplane Company and 
Bristol Siddeley Engines. In August 1959 he left Bristol 
to join the Boards of The Blackburn Group and its sub- 
sidiaries, Blackburn Aircraft and Blackburn Engines. 
Editors 





| have been asked for my views on the “shape of engines to come”’ for 
aircraft of the future. This could equally well have been put: what is your 
opinion of the future of the (conventional) military aircraft and also the 
pattern and form of future airline machines and the engine types likely to 
be used? 

In reply, one could ask what is meant by the future—ten years, twenty 
years or fifty? But I will confine myself to the next twenty years, so as not 
to rely entirely upon crystal gazing. 

In the case of the military machine, meaning the pure fighting machine, 
defensive and offensive, fighter and bomber: the former (fighter) will con- 
tinue in obsolescence for about the next ten years, or until sufficient back- 
ground on the ground-to-air guided missile has been built up. But there 
may still be, for an indefinite period, a continuing need for moderate per- 
formance ground attack aircraft. For these, the conventional turbojet will 
suffice; and there may also be in this category special purpose fighters hav- 
ing VTOL capability, needing ducted fan discharge or the use of a number 
of vertically disposed lightweight turbojets. I am inclined to favour the 
former because of comparative installational simplicity. 

The bomber, either for over-the-target bombing or as the carrier and 
launcher of a power, or glide, bomb, may well be with us for another ten 
years or more, as a deterrent and to ensure consistency in target accuracy 
and performance. But well within this period the ground-to-ground guided 
missile should be at such a high state of development as to render any new 
bomber requirement unnecessary—the present bombers (the Vees and B-52s) 
paralleling and being complementary to the guided missile, until there are 
no doubts about the latter’s behaviour. 

It is possible, and even probable, that peripheral wars will be controlled 
and limited and even prevented in the future by mutual agreement and 
action between the Western and the Communist Powers. But I am not so 
simple-minded as to think that such a happy state of affairs will come about 
easily, or that the threat of a devastating world conflict will be lessened for 
some years to come. Hence the need for military strength. 

From the foregoing, it is not too difficult to see that, whereas the aircraft 
prime mover (the piston engine, and now the gas turbine) has in the past 
depended for its evolution and development upon military interest and 
necessity, and therefore Government support, this happy state of affairs is 


rapidly coming to an end with reducing military needs for the more or less 
conventional aircraft and the great drive for more exotic weapons of the 
rocket type—excepting those obvious requirements for (military) transports 
and special purpose machines such as the helicopter and VTOL aircraft, 
etc. 

I cannot, therefore, envisage any particular change in the shape or form 
of the conventional gas turbine in the next two decades. Naturally, there will 
be steady improvement in specific fuel consumption and performance 
generally. The low ratio (below unity bypass) and the high ratio (1.5— 
1.8:1) ducted fan will come into its own and, I think, narrow further the 
application and use of the propeller turbine. The pure turbojet will continue 
over the years, and except for some, as yet unspecified, military requirement 
it is unlikely drastically to change its form. 

In the case of the civil passenger transport, whether it be long, medium or 
short range, the power units of the immediate future would appear to be the 
ducted fan or the pure turbojet; and, extraordinary as it may seem, apart 
from its use in guided bombs and other such missiles, the ramjet may find 
a niche in civil aviation with the advent of the Mach 3 plus airliner. 

Of course the supersonic airliner will be built, whatever anyone says; but 
how supersonic it should fly will largely be determined by national prestige 
rather than by the technicalities, i.e., the question of one nation ‘‘jumping” 
another at a higher Mach number and thus rendering the latter’s efforts ob- 
solete and practically abortive before the operators even see the endpro- 
duct. 

The greatest operating problem of the supersonic passenger machine will 
be that of noise—noise at take-off, since a large amount of thrust will be 
needed for such an aircraft and particularly one to fly at, say, 65,000—70,000 
feet. Then there is the sonic bang, which may prove the greatest of operat- 
ing problems. 

I have perhaps digressed somewhat in getting around to the engine types 
of the next two decades, but unless there is a picture of what aircraft can in 
fact be physically built in that period there is little sense in making bare 
statements—even if they prove to be correct in the long run; and, “‘in the 
long run we will all be dead”’! 

That the piston engine is out of modern aviation (except, at present, for 
executive and private aircraft) is already a fact; and I envisage all the present 
types of gas turbine to continue in use for many years, certainly twenty. 
Some consider the propeller turbine as out and finished, and the ducted fan 
and pure jet engines as the ultimate, respectively, for subsonic and super- 
sonic propulsion. But I am not inclined to regard the engine and aircraft 
picture as black or white, or black and white, but rather as a shaded and 
blended composition to meet a wide variety of tastes. 

The truly economical, moderate range passenger carrier must, in the pre- 
sent light, be the high pressure ratio propeller turbine aircraft; and if dif- 
ferential fares are eventually to be agreed, as I think they must be, then 
there is no doubt that the not-so-slow propeller turbine aircraft will come 
into its own, to carry the masses really cheaply. But the ducted fan and the 
turbojet are the ultimate for the high speeds necessary for really long dis- 
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tances, to cut time in the air to the minimum and also to reduce or eliminate 
all the elaborations in food and drink that are presently designed to keep the 
passenger from becoming utterly bored and overtired (in any case, it must 
be quite wrong, medically, to stuff people with food and drink when sitting 


for long periods on end). 


To sum up: I can see no drastic change in the engine picture in the next 


twenty years, but only refinement, e.g., 


variable turbine geometry. 





Finally, | would venture to indulge in some real crystal gazing and say 


that, in about fifty years, passengers will be shot into the upper atmosphere, 
and possibly into space, in some sort of rocket, and brought safely to earth 
again, thousands of miles from their point of departure, in the matter of 


minutes. But all that is for other generations than mine to see and experience; 


and even then there will still be the motor buses of the air, crawling through 
the Earth’s atmosphere or boundary layer at a mere 600 to 3,000 m.p.h. 


Two Decades of Jet Propulsion 


Awumo 1959... The chronicler writes the 
number 20 in the annals of jet propulsion. For 
twelve months jet airliners have been making 
scheduled flights across the North Atlantic at 
speeds of over 500 m. p.h., and airframe and 
engine manufacturers are already at work on pro- 
jects for civil supersonic aircraft which will make 
the 3,500-mile journey from the Old World to the 
New in a bare three hours. Already test pilots are 
flying what will unquestionably be the last 
manned experimental vehicles, in which they will 
aim at reaching speeds many times that of sound 
and penetrating to the edge of the earth’s atmos- 
phere. Even today, thanks to turbine-powered air- 
craft of all speed and range classes, military avia- 
tion has conquered vast regions of airspace 
extending over the entire globe. For ten years the 
USAF Strategic Air Command’s mighty jet bomb- 
ers have been taking off on their intercontinental 
patrol flights with clockwork precision. Can it 
really be only two decades since the successful 


Air Commodore Sir Frank Whittle in front of his W1 jet, 
which powered the Gloster E.28/39 (in background) on its 
early flights. 
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maiden flights of the Heinkel He 178 and the 
Gloster E.28/39 ushered in the jet age? 

Leaving aside experiments made by Chinese 
and Greek natural scientists before the Christian 
era, it was Newton who stated in his third law of 
motion the principles of propulsion by jet reaction 
and even proposed a vehicle powered by a rear- 
ward-directed jet of steam. Serious discussions 
on the jet propulsion of aircraft did not, however, 
begin until after World War I. While most of the 
proposals were based on the rocket principle, it 
fell to a young Englishman named Frank Whittle 
to outline, at the end of the twenties, the basic 
idea of today’s turbojet engines. In 1930 Whittle, 
then an RAF flight cadet, patented a turbine 
engine with an axial-centrifugal compressor and 
a ring of combustion chambers with a turbine 
behind them; this was the forerunner of all 
today’s jet engines. After further studies Whittle 
founded Power Jets Ltd. in 1936 with aid from 
the British Government, and from then on the 
development of the jet in Great Britain proceeded 
apace: prototypes were tested in 1937; the first 
experimental engine, the W1X, was built in 1939; 
in 1941 it was flight tested in the Gloster E.28/39, 
and an improved version, the W2B, was developed. 
The work was then taken over by Rolls-Royce, 
who finally created the first British production 
powerplant, the Welland. 

Almost two years earlier than the Gloster 
E.28/39’s first flight on May 15th, 1941, however, 
another historic event took place which, though 
it escaped public notice, might have had a deci- 
sive influence on the last phase of the war in the 
air over Europe... On August 27th, 1939, the 
He 178, the world’s first jet aircraft, took off from 
Ernst Heinkel AG’s Rostock-Marienehe airfield 
on its maiden flight. How was it that the Heinkel 
Works met with this success nearly two years 
before the British industry? Independently of 
Whittle’s efforts 
taking place in Germany, developments which 


similar developments were 


were pushed ahead more swiftly than in Great 
Britain. As early as 1935 the Gottingen student 
Hans von Ohain patented a new type of jet engine 
with a single-stage centrifugal compressor and a 
single-stage turbine. In 1936, with the support of 
Ernst Heinkel, Ohain built an experimental model 
operating on hydrogen. This was the forerunner 
of the HeS 3B jet engine weighing about 800 lb. 
and delivering 1,100 lb. thrust, which powered the 
He 178 on its early flights. The German Air 
Ministry then gave Heinkel the green light to 
build a twin-jet experimental fighter, the He 280, 
which, powered by two developed HeS 8As, 
reached speeds around 500 m. p. h. in April, 1940. 
The military jet aircraft had been created... 

But Heinkel was no lone pioneer. Two of the 
largest German engine manufacturers—BMW 
and Junkers—who had ventured into the still 
unknown territory as early as 1938, each pro- 
duced jet powerplant models with axial compres- 
sors in the course of the war. Daimler-Benz, more 
conservative than its competitors, was the longest 
to resist the new trend and entered the field with 
a project for a propeller version of the Heinkel- 
Hirth 011 turbine only at the end of 1944. 

The Junkers 004 and BMW 003 jets with axial 
compressors remained under development and in 
production throughout the war, though their per- 
formances did not equal those of comparable 
British engines with centrifugal compressors. An 
acute shortage of vital raw materials, particularly 
high-temperature steel alloys, led to designs using 
““over-cooled” turbines with low rotational speeds. 
Since, moreover, the German Air Ministry laid 
down strict specifications regarding the minimum 
frontal area of engines, German firms concen- 
their 
engines, a process which took longer than orig- 


trated on_ perfecting axial compressor 
inally assumed. On the other hand, however, the 
scarcity of raw materials in Germany forced 
manufacturers to technical solutions which were 
later acclaimed in other countries: the use of 

















hollow air-cooled turbine blades and variable 
area nozzles. Notwithstanding the difficulties 
experienced, the two production models, the 
Junkers 004B (1,980 lb. thrust) and the BMW 
003A (1,760 Ib. thrust) were manufactured in 
quantity, and by May 1945 thousands had been 
installed in the Me 262 jet fighter and the Ar 234 
jet bomber. 


o* 


In Great Britain and America, too, the war 
years were of decisive importance. In 1941 de 
Havilland began designing a turbojet, the H-1, 
with axial compressor and 3,000 Ib. thrust, to 
power the D. H.100 Vampire, and the Whittle W1 
engine and a complete set of drawings for the 
W2B were hurriedly flown to the USA. There 
General Electric carried on development of the 
Type I, thus introducing the jet turbine aero 
engine into American aviation. In summer 1942 
the de Havilland engine, which had been named 
the Goblin, began testing, and by spring 1943 was 
flying in the prototype of the Gloster Mefeor. 
Scarcely was the Goblin turbojet installed in the 
new Vampire fighter in 1944, than a certain 
number were shipped to the USA for the Lock- 
heed P-80 Shooting Star jet fighter. Incidentally, 
the Bell XP-59A, a_ shoulder-wing aircraft 
powered by two General Electric I-16s (developed 
Whittle engines) had begun flight tests at Muroc 
AFB, nearly two years before, on October Ist, 
1942, and by August 1944 the U.S. Army Air 
Forces took delivery of their first production 
P-59As. 

At the end of the war the Allies had an im- 
pressive number of high-performance and rela- 
tively long-life jet engines suitable for production: 
the Rolls-Royce Derwent V (3,500 lb. thrust); the 
Rolls-Royce Nene (5,000 Ib. thrust); the de 
Havilland H-1 Goblin (3,400 Ib. thrust); the 
Metropolitan-Vickers F.2/4-the first British tur- 
bojet with an axial compressor (3,500 Ib. thrust); 
the General Electric I-16 (1,600 Ib. thrust) and 
the General Electric I-40 (4,000 Ib. thrust). It is 
not surprising that, with all these types to choose 
from, subsequent developments proceeded along 
several distinct lines. 

British and American designers gradually be- 
came aware of the advantages of the axial com- 
pressor method of construction, and at the end 
of the forties the Rolls-Royce Avon, the Arm- 
strong-Siddeley Sapphire, the General Electric/ 
Allison J35, the General Electric J47 and the 
Westinghouse J34 appeared on the scene. Apart 
from small jets and propeller turbines not dealt 
with in this article, interest has since been con- 
centrated on gas turbines with axial compressors. 
The advantages of low frontal area and high 
compression ratio became increasingly apparent 
as aircraft speeds approached that of sound. 
Amazing progress was made as regards opera- 
tional reliability: whereas the total life of Ger- 
man turbojets towards the end of World War II 
was between 25 and 50 hours, modern jet engines 





will run for nearly 1,500 hours between two major 


overhauls. 

As turbine engines are still working near the 
lower level of their potential performance range, 
the aims of development remain the same; 

— A higher compression ratio by means of either 
multi-stage low- and high-pressure compressors 
with separate turbines, or adjustable pitch com- 
pressor stator blades; 

~ A raised operating temperature by the use of 
air- or liquid-cooled turbine blades or uncooled 
blades of high temperature ceramic materials; 

- An increase in fuel combustion efficiency by 
better designing of combustion chambers and 
flame tubes; 

- Improved afterburner design to achieve the 
maximum possible thrust at a given air mass 
flow. 

Although for the time being the last require- 
ment applies only to military aircraft, it could 
also, in view of the long period of operational 
usefulness predicted for the jet engine, be an im- 
portant asset to tomorrow’s jet airliners, although 
by then afterburners will have developed into 
pure ranjets. 

* 

Recent developments have shown that the 
economy of jet engines can be considerably im- 
proved. If a modern ducted fan engine like the 


A BMW 003 R turbojet 
with Walter rocket motor 
to raise thrust over short 
periods. 


Bristol BE.58 has a specific fuel consumption of 
only 0.57 Ib./Ib./h. (ten years ago specific fuel con- 
sumption was double that amount), and weighs 
only 2,600 lb. with 14,500 lb. thrust, the future 
holds out hopes of considerable increases in 
overall efficiency. Military and civil aviation are 
still waiting for a high temperature powerplant 
which will drastically lower fuel consumption at 
supersonic speeds, since turbine intake tempera- 
ture has a greater effect on the performance and 
efficiency of a supersonic powerplant than com- 
pression ratio. The lack of suitable materials for 
turbine blades is, for the moment at any rate, an 
obstacle to the realization of a high temperature 
engine. 

The achievements of twenty years’ experience 
air-cooled turbine blades, adjustable afterburners, 
twin-spool compressors, the by-pass principle, 
ducted fans—may be only a beginning, but they 
show the lines along which engines will develop 
in the next two decades. Despite the undeniable 
advantages of other forms of jet propulsion, the 
turbojet’s future in civil operations is assured, and 
it will continue to prove its worth in military 
aviation. Why? Because even in the future the 
basic problem of aviation—the cheapest and 
quickest means of transporting people and goods 
over distances great or small—will remain practi- 
cally unchanged. 


The Bristol O/ympus 20] twin compressor jet engine, when fitted with the afterburner shown here, delivers a take-off 
thrust of 24,000 Ib. A new version of this British turbojet for the projected TSR.2 supersonic bomber will deliver a 
thrust of no less than 33,000 Ib with reheat. 
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Purists will insist that the jet engine is considerably more than 20 years old, 
and quote the dates of the Whittle patent in 1930 and the German von Ohain 
patent in 1935 in support of their contentions. This table, however, is not 
intended to be an exhaustive list of every jet engine that has been projected. 
By starting at the year 1939, the year in which Capt. Warsitz flying a Heinkel 178 
powered by an HeS3B engine, made the world’s first turbojet flight, the intention U s A 
has been to highlight the main trends in engine development. e bd ® 

The application of the turbojet engine to aviation motive power brought to 
an end a situation which had existed since the early days of powered flight. 
From the days of the first aviation pioneers, the problem facing the airframe 
designer had been to obtain sufficient power with the minimum weight penalty 
to ensure the satisfactory performance of his design. Aircraft development 
was, therefore, a matter of compromise between the airframe and the engine 
manufacturer. The advent of the jet engine has changed this situation so 
radically that the problem has now fallen upon the airframe designer to build 
structures that will be adequate for the power now available. 


Bie a 
The past twenty years covers the period of this change of emphasis, and the 
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GE/Allison MQ, Allison J.35 ‘ General Electri¢ J.47 
progress made by the engine manufacturers in making more compact and 4,000 Ib. 5,600 Ib. 5,200 Ib. 
more powerful power plants is illustrated by the table. 


The engine silhouettes are drawn to a common scale 1/200, and read in 
conjunction with the power outputs indicate the steady increase in power/ a 














indicate the dimensions of the added equipment. The increased diameter of Bell/GE 1.4 5,200 | 
certain units in the later stages of the table marks the introduction of the 650 Ib. ; 7 
ducted fan engine with its additional annular duct as distinct from the original 
bypass engines which retain the relatively small frontal area. It remains to be 
seen whether the shapes of the coming gene + of —- engines will 
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weight ratios. Certain versions equipped with afterburners are also shown to 3 / 
Allison 1. / 


bear any resemblance to the shapes illustrat 
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The aero-engine industry, like the rest of the 
British aviation industry, has been under govern- 
mental pressure to “rationalize” for the past two 
years. In effect, this term means (a) reduce the 
companies to the minimum necessary to meet the 
requirements of the missile age, and (b) to do this 
by coalescing into large units, capable of financing 
new projects as “private ventures’. In practice, 


Blackburn A.129 turbo-shaft engine, standard powerplant 
for the Saro P.531 helicopter. 


this means that the companies must appear suffi- 
ciently “‘solid” to attract favourable loans from 
the commercial bankers and insurance groups. 
The era of “cost plus’”’ development contracts is 
over, although strenuous efforts are being made 
by the SBAC to get Government support for 
research, and a few projects are now going ahead. 

Running across this picture is the political 
bogey of “redundancy”, which can well affect 
the Government decision to place a contract more 
than the quality of the product—and even the 
desire to reduce the size of the aircraft industry. 
In fairness to the politicians, one of their primary 
functions is to ensure full employment. 

This preamble is necessary to an understanding 
of the activities of the six engine manufacturers, 
which are now reviewed alphabetically. 

Alvis Ltd. is today the only company relying 
solely upon piston engines. If this sounds unam- 
bitious, it is worth noting that unit output is the 
second highest in Great Britain and has been 
for several years. Until a few months ago the 
Leonides and Leonides Major radials were the 
only native production helicopter medium power- 
plants. Although free-turbines are now being built 
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in this power group, the Leonides family, supple- 
mented by the “square” (122 mm x 122 mm) 
650 hp 530 Series, should provide bread-and- 
butter, in production and overhaul, for some 
years ahead. It will also continue to be needed 
in the Scottish Aviation Twin Pioneer and other 
fixed-wing types. 

Alvis is not dependent upon aviation for a liv- 
ing, having originally been a luxury sports car 
maker—it still is—and also making printing 
machine components and other light industrial 
items. A possible new aviation outlet could be 
licence construction of an American horizontally- 
opposed engine for agricultural and other small 
aircraft. 


Blackburn Engines Ltd. was legally established 
as an entity in the Blackburn Group during 
August this year. The Blackburn Cirrus piston 
engines are finished, apart from spares, although 
this company is also a possible purchaser of an 
American licence. The company’s present activity 
is the extensive production of Turboméca-licensed 
engines for low pressure air starter trucks and 
airborne auxiliary power units. Substantial con- 
tracts are being fulfilled for the RAF, the Royal 
Navy and the RCAF, the units being the air-bleed 
Palouste and shaft drive Artouste, or combina- 
tions of them. In addition, a few Turmo free-tur- 
bines have been supplied for the Saunders-Roe 
P.531 and Kaman K-17 helicopters. The real 
business, though, is the thousand-horsepower 
A.129, now going into initial production for the 
Ministry of Supply development batch of P.531 
helicopters to be tried by the Army and Navy. 

The A.129 is basically a Turmo free-turbine, to 
the centrifugal compressor of which two axial 
stages have been added. A second turbine stage 
is required to drive the compressor with its capa- 
city of 11 1b./sec air mass flow at 6.5 to 1 pressure 


Side view of the Bristol 
Siddeley BE.58 turbofan 
engine, which will deliver 
a maximum static thrust 
of 14,500 Ib. for a specific 
fuel consumption of 0.572 
Ib./Ib./hr. 


By James Hay Stevens, A. F. R. Ae. S., London 


ratio. The centrifugal stage is now of steel; but 
even so, the weight is only 390 lb. bare, 440 1b. 
with accessories. Powers of the Mk.3 are 815/968 
shp, but it is essentially a 1,200shp. engine—even 
more with cooled turbine blading. 

The origin of the A.129 lay ina MoS requirement 
for re-engining the Westland Whirlwind (S-55) and 
“twin-engining”’ the Wessex (S-58). The de Havil- 
land Gnome has the Whirlwind contract, and there 
has been rethinking about the Wessex require- 
ment. The other two entrants have gone; the 
reverse-flow ASM P.181/182 did some bench 
running, the Napier Gazelle Junior never passed 
the paper stage. It is generally felt that there is a 
market to support only two engine types. 

Bristol Siddeley Engines Ltd. is now a fully 
capitalized fusion, as from April Ist, 1959, of Arm- 
strong Siddeley Motors and Bristol Aero-Engines, 
although it was initiated a year previously simply 
as a pooling of technical and sales resources. 
The combine is probably the third largest aero- 
engine company in the world, with quite certainly 
the widest range of engines: rockets, ramjets, tur- 
boprops, ducted fans, and _ turbojets—from 
1,750 Ib. to 33,000 lb. thrust—auxiliary power 
units, starters and accessories. 

Principal production models are the Orpheus, 
of the Fiat G.91 and Folland Gzat light fighters; 
the Viper, of the Hunting Jet Provost and Macchi 
MB. 326 trainers and the Jindivik target drone; 
Olympus of the Avro Vulcan bomber; and Thor 
ramjets for the Bristol/Ferranti Bloodhound mis- 
siles of the RAF and Sweden. Production runs of 
the Sapphire turbojet, Double Mamba and Proteus 
turboprops have finite limits set by their respec- 
tive aeroplanes, the Gloster Javelin, Fairey Gan- 

net and Bristol Britannia. The Proteus has been 
installed in a naval vessel, but only experimentally, 
since the Royal Navy is dropping motor torpedo 











boats. It is also offered as an electric generating 
station, one already being installed for Princetown 
Prison, Dartmoor. 

The little Orpheus, first of the light low pressure 
ratio axials, has already been developed to the 
thrust of the Avon /00—the BOr.12 gives 6,8101b. 
dry, 8,170 lb. with simplified reheat. The Olympus, 
with Solar-licenced afterburner, is to be the pow- 
erplant of the RAF’s Vickers/English Electric 
TSR-2 supersonic low-altitude tactical type. Ram- 
jet development continues for a “super Blood- 
hound”, while the Gamma HTP/kerosene rocket 
is in limited production for the Black Knight. 


Most interesting development is the BE.58 
“turbofan’’—or, to be more exact, its classified 
BE.53 lift-thrust relative is probably most inter- 
esting of all. The immediate reaction to the turbo- 
fan layout is: Why has Rolls-Royce spent a decade 
developing a relatively complicated by-pass 
engine if the claimed results can be attained, at 
such low weight, by simply sticking a two-stage 
fan on to a small turbojet? For the BE.58 is 
simply an Orpheus to which a shrouded multi- 
blade airscrew has been attached. The fan seems 
to be about 50 in. in diameter, of two stages and 
having a by-pass ratio of about 2 to 1. If this is 
correct, then the ‘‘cold flow” probably has more 
than twice the air mass flow of the “‘boiler’’, but 
at a pressure ratio of less than 2 to 1. 


Claims for high thrusts and low weight are 
substantiated by the figures of 14,500 lb. and 
2,600 lb. respectively. The excellent static specific 
fuel consumption figure of 0.572 rises to 0.80 
when cruising in the stratosphere. It is difficult to 
see how the relatively low overall pressure ratio 
of the fan engine can give the high combustion 
efficiency needed for low specific fuel consump- 
tion, even though the propulsive efficiency of the 
slow cold flow must be high—at least up to 600 
m.p.h. or so. The claims of lower noise for thrust, 
accentuated by steep climb-out, follow logically 
from the lower velocity of the “‘slipstream’’ en- 
veloping the hot efflux—actually a natural jet 
noise suppressor. 

The status of the BE.58 seems to be that of 
mock-up plus extensive component testing. Instal- 
lationally, diameter suggests the pod as the only 
solution and a very big pod judging by the acces- 
sories round the large ducted fan. There must be 
some loss in propulsive efficiency through the cold 
flow “wetting” the pod. 


The P.1000 propeller turbine version (1,000 shp.) of the de 
Havilland Gnome turbo-shaft engine (licence model of 
the General Electric T58) is projected for installation in 
the DH.123 short-range transport. 
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Structural drawing and 
cutaway model of the 
Bristol Siddeley BT-1 
Thor ramjet. 


The BE.58 is a Bristol Siddeley financed pro- 
ject, but an official contract (and Security) covers 
the BE. 53 “‘lift-thrust” engine. This would appear 
to be much the same, but with ingenious ducting 
which ejects the by-pass air through side nozzles, 
which can be swivelled from horizontal to vertical 
—or any angle between. Such an engine could be 
used for jet lift, but personally I would think of 
it more as a supplier for aerodynamically aug- 
mented powered lift, as in the NGTE Jet Flap, 
with more efficient cruise propulsion than by a 
spanwise slit. 

The de Havilland Engine Co. Ltd. has more than 
recovered from the doldrums caused by, first, 
Government abandonment of the Gyron—which 
was intended to leapfrog from the DH centrifugal 
jets over the high pressure axials to the after- 
burning supersonic low pressure axials—followed 
by cancellation of the Saro SR.177, which was 
to have used the DGJ.10 with the Spectre throttle- 
able rocket. In fact, recovery has been made on 
four fronts: the production order for the Royal 
Navy’s Blackburn NA. 39 ensured continuance of 
the Gyron Junior DGJ.1 transonic family, and the 
ordering of the (fixed-thrust) Spectre rockets for 
assisted take-off of the Vulcan and Victor, plus 
the Double Spectre for the Avro Blue Steel ‘‘stand- 
off bomb” mended, to some extent, the earlier 
official decisions. Then, after some two years of 
promises by the Ministry of Supply, the first re- 
search contract was awarded, for the ‘“‘all-steel”’ 
Bristol T.188 with afterburning DGJ.10s—so the 
immediate development of this steel and titanium 
lowpressure ratio supersonicpowerplant isassured. 

Surprising indeed has been the rejuvenation of 
the four-cylinder, in-line, reciprocating Gipsy for 
the ’60s. Already thirty years old as a family, the 
Gipsy Major 200 Series was designed for the Saro 
Skeeter and now it goes into extended production 
with a turboblower! This refinement maintains 
215 bhp up to 4,000 ft. and ISA + 30°C, for a 
weight increase of about 12 percent. 
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The successful gamble was the purchase of the 
General Electric T58 licence, the resultant 
Gnome winning the Whirlwind contract. This was 
a commercial venture, weighing the chances of 
success with an already proven foreign engine in 
competition with three native designs which would 
have to go through the hard way. In the event, it 
is seen that the short cut won in both cases—for 
the Blackburn A.129 is a development, not an 
entirely new design. 


De Havilland Engines is now hoping great 
things of the P.1000 and P.1200 turboprop ver- 
sions; 1,000shp. and 1,150shp. respectively, for 
about 800 to 8501b. weight. The engine is specified 
for the DH.123, a high-wing twenty-seater being 
energetically brochured by the aircraft company. 

The future for supersonic flight in Great Britain 
is most uncertain. However, the DGJ.10 is proba- 
bly the most advanced supersonic engine in the 
country. At present it gives 10,000Ib. static dry 
and 14,000 lb. with reheat at 2,000 deg K. In 
such a low pressure ratio engine the afterburner 
assumes prime importance as the speed increases 
beyond Mach 2 toward Mach 3. The throttleable 
aircraft rocket is kept alive by the Double Spectre 
concept; which offers, with its two chambers, 
800 to 16,000 Ib. thrust. 


D. Napier & Son Ltd., with English Electric 
cash behind it, has at last got home with the 
Eland, both for the Canadair/Convair 540 (CL-66) 
and the Westland Westminster. The good work 
of the Eland powering the Fairey Rotodyne has 
been recognized by a development contract. The 
scaled-down Napier Gazelle is in production for 
the Westland Wessex and, this summer, was the 
first gas turbine to pass the new, very rigorous, 
MoS 150-hour Type Test—at 1,650 shp. The 
company is trying hard to persuade F-86 Sabre 
users to adopt the Scorpion rocket, 2,500 to 
3,000 Ib., as a ceiling performance booster 
pack. 
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Rolls-Royce Ltd. offers an unequalled range 
of civil gas turbine aero-engines—based upon 
hard-won airline experience as yet unknown to 


any other manufacturer in the world. The Dart’s 


millions of hours since the first Viscount entered 
service with BEA in 1953 supplement the 2,500,000 
hours flown by more than 6,000 Avons in military 
service. 

Government policies have come and gone, 
shifted and changed —there have been no small 
reshuffles at Derby, too, including the retirement 
of pioneers like Lord Hives and A.G. Elliot—but 
the engine programme goes ahead, making the 
transition smoothly from the halcyon days of 
rearmament contracts to the transports of today 
and tomorrow. There is also a canny finger in the 
missile pie with the licence manufacture of the 
Rocketdyne power unit for the DH Blue Streak. 


Developed from the RB.108 lift engine, the Rolls-Royce 
RB.145 thrust engine (2,750 lb. static thrust dry) can be 
fitted with an afterburner. It could be used in trainers or 
light fighters, or—without reheat—for business aircraft. 
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The RB.146, latest model 
in the Rolls-Royce Avon 
series, delivers 13,220 Ib. 
static thrust dry, or roughly 
40 percent more than the 
first Avon RA.14. With a 
Rolls-Royce afterburner, 
it is suitable for flight at 
Mach 2 and above. 


Despite an overriding belief in jet efflux (plain, 
by-passed or reheated) for propulsion, Rolls- 
Royce has given of its best to the turboprop, and 
the high pressure ratio Tyne is set on an assured 
course in the Vickers Vanguard, Canadair CL-44 
and Short Britannic—with more types likely to 
come. Here, the Dart background has been used 
to give an entirely different design the qualities 
of reliability and safety required by scheduled 
services. The key to the 7yne’s success—and it 
was a privately financed engine apart from some 
details such as cooled blading—is simply that 
it combines the lowest weight and lowest specific 
fuel consumption with the highest power. 


At least a decade of lucrative production and 
overhaul must lie ahead of the Dart—which may 
yet see service at 3,000 shp. 


The by-pass principle was originally patented 
by Power Jets and Frank Whittle over twenty 
years ago—two years before the first jet aero- 
plane flew. The pundits have always lauded the 
principle of “‘burning hot and ejecting slow’, but 
manufacturers shied away from the mechanical 
and aerodynamic (mixing) problems. Only Rolls- 
Royce, with British Governmental backing, 
worked on and on to achieve the Conway. It is 
true to say that, as turbine and compressor tech- 
niques progressed, so the theoretical lead of the 
by-pass was reduced; but it still remains sub- 
stantial where low fuel consumption is para- 
mount, i.e. for range and airline economy. At the 
time of writing, the Conway’s weights and per- 
formance data have not been revealed, nor has 
its essential characteristics, the by-pass ratio. The 


The Rolls-Royce RB.141 
“true” by-pass engine for 
12,000 to 14,300 Ib. thrust 
— successor to the Conway 
and predecessor of the 
RB.163—is now running 
on the test bed. 


crux of the matter appears to be that, because 
of optimum thermo-propulsive efficiency giving 
a good specific fuel consumption (“‘boiler’’ pres- 
sure ratio is 14:1) and lower installed weight by 
reason of a lighter engine and the elimination of 
cooling drag (the by-pass duct is only 100 deg. C), 
the by-pass engine gives 5 percent better range 
than a straight turbojet. 

The privately developed RB.141, which started 
its design life at 12,000 lb. and is now promised 
at 14,300 lb. by early 1962, palpably has a higher 
bypass ratio than the Conway—equally obviously 
it is less than the ducted fans at present on offer. 
The RB.141, due to run in October, has a pre- 
carious market, it is at present linked only with 
the “super” Caravelle, having outgrown its 
original objective, the DH.121. It came as a sur- 
prise to find that Rolls-Royce was prepared to 
design the 10,100 Ib. thrust RB.163 by-pass for 
the cut-down DH.121. It seems that knowhow 
and computer techniques now make it practical 
to scale down an engine at a reasonable cost. 
Nevertheless, it means new blading dies and 
moulds, as well as additional foundry patterns, 
welding fixtures, etc. It is, therefore, not un- 
reasonable to listen to the rumours that Rolls- 
Royce is asking for official support for one of 
these ventures. 

As a forerunner to these engines in airline use 
there is the Avon RA.29 in the Sud Aviation 
Caravelle and DH Comet, already with a 1,300- 
hour overhaul life and an extension to 1,600 hours 
with BOAC. Now, too, comes the Avon RB.146, 
a “hot” engine giving no less than 13,220 Ib. static 
dry. Although a relatively high pressure ratio 
engine, the use of titanium and alloy steel in the 
compressor, and new Nimonic alloys and cooled 
blading in the hot end, enable it to work safely 
and efficiently at Mach 2+ in the SAAB Draken 
J 35 B and later English Electric Lightnings. The 
Rolls-Royce afterburner assembly includes a 
multi-leaf nozzle with convergent-divergent ge- 
ometry. 

Official backing for the RB.108 has been on a 
restricted scale, but the engine has jet-lifted the 
Short SC.1 successfully. It is, however, a concept 
which has yet to prove that the problems of 
extraneous matter are not insuperable! The low 
pressure ratio engine is of light construction, so 
that it can suffer severe damage by ingesting 
foreign bodies. The application to Dr. A. A. Grif- 
fith’s delta aerodyne is one of the most interesting 
of the unconventional approaches to long-range 
flight at Mach 2.5. For propulsion of the low- 
wave drag body a number of small, afterburning 
low pressure ratio engines was postulated by the 
inventor. These could be much like the RB.145, 
developed from the 2,010 Ib. thrust RB.108 to 
give 2,750 lb. At present unconnected with any 
airframe, the RB.145 obviously offers a useful 
trainer and even light fighter powerplant, since 
it has been developed with an afterburner and is 
known to give optimum thrust/weight ratio. 














Sunset from the stratosphere 


Look up fo the [DX OS} 


WORLD'S MOST MODERN VETLINER— BUILT BY DOUGLAS 


A new and breath-taking perspective on the world of travel 
—as well as on the sun above you—can be yours now 
that the Douglas DC-8 Jetliner will be in regular commercial 
service this year. Because it is years ahead in design and 
passenger comfort, flight in the DC-8 will be unlike anything 
that exists today . unbelievable speed .. . flight high 
above the weather . . . supreme relaxation aloft. 


In addition, the Douglas DC-8 Jetliner will bring you a 
history of dependability and experience . . . a heritage which 
makes airlines, pilots, and passengers “look up to Douglas.” 


the beautiful domain of the DC-8 


These famous airlines already have purchased the DC-8: 
ALITALIA-Linee Aeree Italiane * DELTA AIR LINES « EASTERN 
AIR LINES * JAPAN AIR LINES * KLM ROYAL DUTCH AIRLINES 
NATIONAL AIRLINES*NORTHWEST ORIENT AIRLINES*OLYMPIC 
AIRWAYS * PANAGRA * PANAIR DO BRASIL «© PAN AMERICAN 
WORLD AIRWAYS * SAS—SCANDINAVIAN AIRLINES SYSTEM 
SWISSAIR * TRANS-CANADA AIR LINES « TRANSPORTS AERIENS 
INTERCONTINENTAUX #© UNION AEROMARITIME DE 
TRANSPORT © UNITED AIR LINES 
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helps prevent head- and cross-winds from 
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Indicator is standard 3-inch aircraft instrument 
displaying ground speed from 100 to 999 knots 
and drift angle up to 40° in either direction. 
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Navigational Computer Control Box is standard RTCA form 
factor panel allowing selection and presentation of desired track, 
distance to go, and deviation from track on a “two-leg” basis. 
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NAVIGATION SYSTEM 


robbing you of profits and good 
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Prior to airliner departure, considerable time and 
effort is spent in computing the most advantageous 
flight plan. Any deviation from established plan due 
to cross-winds or head-winds increases flight time, 
fuel consumption and flight costs. The effect of 
head- and cross-winds encountered en route can now 
be monitored with the Bendix Doppler Navigation 
System. 

This Navigation System utilizes Bendix Doppler 
Radar to measure ground speed and drift angle 
accurately. This information is instantly and con- 
stantly displayed on a single, easy-to-read, panel- 
mounted indicator. Previously, this same informa- 
tion required time-consuming manual computation. 

Bendix Doppler Radar obtains its navigational 
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information from the return of radar beams bounced 
off the Earth’s surface. The system operates any- 
where in the world and is completely independent of 
any ground-based navigational facility. 

With the Bendix Doppler Navigation Computer, 
the complete system provides continuous indication 
of desired track, deviation in miles left or right of 
desired track, and nautical miles to go to any pre- 
selected destination point. 

Flight operational economy, as well as improved 
customer good will through adherence to scheduled 
ETA’s, are possible benefits of utilizing the reliable, 
proven Bendix Doppler Navigation Systems .. . 
another Bendix contribution to more efficient, faster 
and safer airline transportation. 


*REGISTERED TRADEMARK OF BENDIX AVIATION CORPORATION 


* Bendix Aetemnstiiins 


DIVISION OF BENDIX AVIATION CORPORATION ; 
205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A. 
Cable Address: ‘Bendixint,"” New York 
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HANDBOOK OF PRODUCTS 








Air BP's Handbook, Wallchart and Pocket 
Folder—just published—provide a complete 


















guide to the current range of BP aviation 
products. They cover piston and turbine 
engine oils, greases, hydraulic and de-icing 
fluids, protectives and special products, 
showing specifications and operating data. 
Designed for rapid and easy use in office 
and workshop, they are an_ essential 
reference for every aircraft engineer. Send 
now for free copies. 





To air BP, BP House, Ropemaker St., London, E.C.2, England 
Please send me items ticked as under :— 

HANDBOOK [_] WALLCHART [_] FOLDER [_] 

Name 

Address 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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By G. H. Ward, Small Aircraft Engine 
Department, Lynn, Massachusetts 


ar flight testing of General Electric’s 
lightweight J85 turbojet engines in Northrop’s 
N-156F Freedom Fighter signifies anew that small 
gas turbines have established their place in air- 
craft propulsion. Characterized by high thrust- 
to-weight and low specific fuel consumption, the 
J85 translates inherent weight and space savings 
into greater aircraft performance and economy 
by permitting large airframe mission performance 
with lower airframe gross weight. 

The N-156F, for example, has a take-off weight 
of slightly more than 12,000 pounds, which is one- 
half to two-thirds the weight of current Century 
series fighters. Performance-wise, the new fighter 
has a range of more than 2,000 nautical miles with 
external fuel tanks, and will be able to destroy an 
aggressor’s airpower both in the air and on the 
ground. It is designed to use a variety of weapons, 
including missiles and bombs, and can accommo- 
date a wide choice of advanced fire control 
systems. 

Engine-inspired weight and space savings are 
apparent in another J85 application, the Northrop 
T-38 Talon, first U.S. Air Force space-age 
trainer. With a take-off weight of approximately 
11,000 pounds, the T-38 is expected to deliver 
performance equal to that of supersonic combat 
aircraft weighing more than twice as much. 

The J85 which will power production models 
of the two Northrop aircraft is the afterburning 
configuration, designated J85-5. It has a maximum 
reheat rating of 3,850 pounds thrust at military 
power and weighs 525 pounds. Another configura- 
tion, the J85-7, which is now in production as the 
powerplant for the McDonnell GAM-72 decoy 
missile, is rated at 2,450 pounds thrust at military 
power and weighs only 325 pounds. These specific 
weights of 0.136 and 0.132, respectively, place the 
J85 foremost among gas turbines which feature 
high power-to-weight ratio. 

The maximum flange diameter of the J85-5 is 
20.2 inches and 17.7 inches for the J85-7. These 
reductions in engine size and weight result from 
aerodynamic and mechanical innovations found 
in the J85’s design. They are reflected in the 
engine’s small-diameter components, its light- 
weight, fabricated steel and standard alloy 
construction and its high efficiency rotating parts. 
These innovations, together with ease of mainte- 
nance features designed into the engine, contri- 
bute to simplified inspection and servicing of the 
J85. Assemblies and sub-assemblies can be indi- 


Turbojet Engine 





A J85 on the test bed at General Electric’s Small Aircraft 
Engine Department. During the test runs all aspects of the 
engine are submitted to searching investigation. 


The General Electric J85 


vidually removed and interchanged with a mini- 
mum of special tools. Horizontally-split casings 
simplify inspection and repair of the J85’s turbine 
and compressor section. Top- or bottom- 
mounted accessories are clustered to provide 
maximum accessibility. 


Time and cost savings also result from other 
maintenance features which facilitate changing 
of individual parts. 


e Stator vanes and inlet guide vanes, for example, 
can be replaced without machining or destruc- 
tive disassembly; stator vanes are ‘‘clustered”’ 
in replaceable segments. 

@ Replacement of turbine wheel assemblies, 
diaphragms and combustor can be accom- 
plished without complete engine disassembly 
or rotor rebalancing. 


e All fuel nozzles and igniters are replaceable 
individually. 


@ First and second stage blades in the J85’s eight- 
stage all axial-flow compressor are replaceable 


The J85 family: /eft foreground, the J85-5 reheat version, behind, the J85-7 model for missile use and right, the J85-9 


designed for the propulsion of small jet transports. 
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without disassembly or removal of the rotor 
from the engine. Replacement of blades in 
remaining stages requires rotor unstacking and 
rebalancing... but no blade machining. 


The J85’s design and the engine’s predicted 
operating characteristics have been subjected to 
intensive and diversified factory, field and flight 
testing which began in 1954, shortly after General 
Electric’s Small Aircraft Engine Department in 
Lynn, Mass., had been awarded the development 
contract by the U.S. Air Force. More than 7,000 
engine operating hours have been achieved to 
date. At the factory, during official qualification 
tests, preliminary flight rating tests and other 
endurance runs, the J85’s accelerations, decelera- 
tions, throttle bursts and other operating require- 
ments have been critically evaluated. In addition, 
component testing totals thousands of hours and 
is continuing in order to determine further their 
ruggedness, reliability and safety margins. 

Field investigation of the J85 has been con- 
ducted at two U.S. Air Force test facilities. At 
Wright Air Development Center, Dayton, Ohio, 
results of more than 150 hours of altitude testing 
show the J85 bettered guarantees for thrust and 
specific fuel consumption. In environmental tests, 
the engine demonstrated satisfactorily its low 
temperature starting and acceleration capabilities. 
Tests at Arnold Engineering Development Cen- 
ter, Tullahoma, Tenn., served to demonstrate J85 
compatability with missile airframes under 
simulated flight conditions. 


First flight experience for the J85 was gained 
in August 1958 when a prototype model powered 
a McDonnell GAM-72 decoy missile dropped 
from a B-47 bomber. In subsequent short- and 
long-range GAM-72 free flights, the J85’s starting 
and operating capabilities have been repeatedly 
demonstrated at 45,000 foot altitudes. 

Prototype engines logged more than 150 flight 
hours on North American’s twin J85-powered 
T-39 utility trainer in a flight test program that 
began in September 1958. The 50-hour-qualified 
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Cutaway drawing of the General Electric CF 700-1 turbo- 
fan engine, showing the eight-stage compressor, com- 
bustion chamber and two-stage main turbine (all taken 
over from the basic J85 engine), plus the aft fan with 
integral turbine and fan blades. 
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Arrangement of the main assemblies in the J85-5 afterburner engine. 


Eight-stage compressor 


Short, lightweight combustor 










Inlet guide vanes and interstage bleed 





OL 
Short afterburner—variable jet nozzie 





High-efficiency turbine 





a 
Control and accessories 








Side view of the J85-5 afterburner version (above) and 
the short J85-7 model for missile installation. Measure- 
ments are given in inches. 


This VTOL design, proposed by Peter K. G. Kappus 
(General Electric Company, Cincinnati, Ohio), shows an 
interesting application for turbojets of the J85 class. The 
jet engine works either as a gas generator for a lift fan 
with tip turbine or as thrust producer for high-speed level 
flight. In the latter case a two-position valve in the gas 
pipe can be switched over to enable the gas flow to 
emerge rearwards through the cruise jet nozzle. 


LIFT FAN 
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engines used in that aircraft accumulated more 
than 85 hours of running time without 
incident. 

Northrop’s T-38 (Talon) completed its maiden 
flight in April 1959, powered by two unaugmented 
prototype J85 engines. Through September 1959 
100 flights were made and more than 380 total 
hours of engine time accumulated. Of these, 
approximately 150 hours were logged in 
flight. 

Northrop’s N-156F Freedom Fighter, which is 
about 80 percent identical with the T-38, began 
flying in July 1959. It, too, is powered at present 
by two unaugmented prototype J85 engines. Less 
than 40 minutes after leaving the runway for the 
first time, the multi-purpose fighter swept through 
the sound barrier without incident. Mach 2 
capability for the N-156F is already programmed. 


Still in early development stages is another 
J85-5 application, the U.S. Air Force XQ-4B 
supersonic target drone. Being developed by the 
Radioplane Division of Northrop Corp., the 
XQ-4B is designed to provide supersonic high 
altitude targets for a variety of ground-to-air and 
air-to-air missiles. 

To help meet the growing demand for the J85-5, 
development and testing of the afterburner engine 
are proceeding at an accelerated pace. Of the more 
than 1,000 test hours logged to date on the J85 
production design, approximately 700 hours have 
been on the J85-5. First flight test of a prototype 
engine was completed in September 1959 when 
an XJ85-5, mounted in a fully-instrumented F-102 
belly-pod, reached altitudes of 45,000 feet and 
speeds of Mach 0.9. 

With the J85-5 and J85-7 rapidly approaching 
operational status, General Electric recently 
announced development is underway on a small, 
high-thrust turbofan engine, designated CF700-1. 
This engine will combine the J85 gas generator 
with an aft fan based on the CJ-805-23, the com- 
pany’s first aft-fan engine. Intended to power 
light- and medium weight aircraft, the CF700-1 


Light supersonic aircraft with General Electric lightweight jet engines. Foreground, the Northrop N-156F fighter for 
speeds of up to Mach 1.5, behind two Northrop T-38 jet trainers (all equipped with J85). 
















































A McDonnell GAM-72 
decoy missile (with Ge- 
neral Electric J85-7) is 
dropped from a B-52. The 
engine is started and 
brought up to full revolu- 
tions during the missile’s 
brief period of free fall. 








Both the J85-7 missile engine and the J85-5 reheat model are tested in a special pod beneath the fuselage of this modified 
F-102 supersonic fighter. 


has a take-off rating of 4,000 pounds thrust, and 
weighs 585 pounds, plus 80 pounds with its op- 
tional reverser. Its specific fuel consumption is 
0.69 Ib./Ib./hr. 

Compared with corresponding jet engines, the 
CF700-1 will provide higher gross weight take- 
off capability, 20 percent more range, and greater 
thrust capacity for short field take-off and rapid 
climb. 

More than 75 percent of the CF700-1’s basic 
components are identical with J85 parts. Based 
on the progress being made in developing the J85, 
General Electric is offering flightworthy CF700-1 
engines in mid-1961 and Federal Aviation Agency- 
certified engines in early 1962. 

The CF700-1 expands the basic J85 engine 
application potential. In addition to military 
supersonic aircraft, missiles and drones, the J85, 
in its several forms, will be available for commer- 
cial use in executive transports such as those now 
in development in the USA by Lockheed, 
McDonnell and North American. 
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From Turbojet 
to Turbofan... 


Pratt & Whitney supplies 


the JT3 engine in a straight jet or fan-augmented version 


Pratt & Whitney Aircraft division of United 
Aircraft Corporation has found an almost 
revolutionary way of giving certain large jet 
transports an increase in range and operating 
economy, for those airlines which require it. 
This is done by transforming the JT3 basic 
turbojet (civil version of the J57) into a fan- 
augmented model, either in the course of 
initial assembly at the East Hartford, Con- 
necticut, plant, or by means of the subsequent 
modification of engines already in service at 
a repair plant licensed for this work. 

How this transformation scene takes place 
can best be described by reference to the sec- 
tional drawing of the fully converted JT3D-1 
engine below: take ... a complete front turbo- 
fan with casing (A to E) and mount it in the 
place of the first three stator and rotor stages 
of the low-pressure compressor in the basic 
JT3C-7 engine. As, however, the new by-pass 


Sectional drawing of the JT3D-1: The ‘“‘old’’ components 
(Type JT3C-7), which have been fully tested in operation, 
are shown in black, the new parts in grey. 


wn 





Drawing of the new low-pressure compressor rotor: two 
turbofan stages, six primary air flow stages. 


Intake guide vane 
First fan rotor stage 
First fan stator stage 
Second fan rotor stage 


Exit vane forsecondary airstream 
and first stator stage of LP com- 
pressor 


Diffuser 
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Six-stage LP compressor 
Seven-stage HP compressor 


Combustion chamber 
First turbine stage (to drive HP 
compressor) 





low-pressure compressor has roughly 140 per- 
cent more air mass flow and hence consider- 
ably higher power requirement than the old 
“‘straight’”’ compressor, the old low-pressure 
shaft is replaced by a stronger one, a larger 
third stage (M) is substituted for the old third 
stage wheel, and a fourth turbine stage— both 
stator and rotor—is added (N). This also 
necessitates replacement of the turbine casing 
(O) and the rear main bearing (P). Next, the 
entire group of accessories must be replaced, 
and a water injection system for constant 
take-off thrust up to roughly 35° ambient 
temperature attached to the diffuser (H). Last 
but not least, new engine housings are 
required, ideally with lateral ducts (see 
drawing). 

What does this conversion process bring 
the airline operator on the credit side? Here 
Pratt & Whitney speaks in figures and claims 


Second turbine stage (to drive LP 
compressor) 

Enlarged third turbine stage (LP) 
Additional fourth turbine stage 
(LP) 

Turbine housing 

Rear main bearing 
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JT3D-1 TURBOFAN ENGINE 
JT3C-7 TURBOJET ENGINE 


Static thrust (pounds) 
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Estimated maximum continuous climb thrust at an IAS 
of 300 knots and standard temperature, as a function of 
altitude, for the JT3C and JT3D (above) and theoretical 
SFC curves at cruising speeds of Mach 0.82 at 35,000 ft 
(below). The circles show the maximum permissible cruise 
thrust for each engine type. 
































10 000 
-15°C 0 +15° +30° +45° 
External air temperature (°C) = 
TC3C-7 
Sea level static thrust for the JT3C (two versions) and the > dpi 
JT3D (two versions) with and without water injection, as = 6% N73c. 5 
a function of air temperature. 2” ——— 
2 
JT3D=3 MAX, CRUISE 
. Xe | 
Ta 
JT3-t 
0,7 L 
1 000 2 000 3 000 4 000 5 000 
Cruise thrust (pounds) 
Engine Model JT3C-7 JT3C-10 JT3D-1 JT3D-3 
Principle Turbojet Turbojet Turbofan Turbofan 
Max. static thrust 12,500 Ib 13,000 Ib 17,000 Ib 18,000 Ib 
Max. revolutions 8,300 rpm 8,300 rpm 6,650 rpm — 
, Installed weight 3,500 Ib 3,750 Ib 4,030 Ib 
Max. diameter 39 in. 39 in. 53 in. 


Length approx. 140 in. 


approx. 140 in. 


approx. 146 in. 


Cutaway model of the JT3D turbofan engine (military designation TF33) shown at this year’s Paris Air Show. 
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that the JT3D-1 available from July 1960 
onwards will have the following advantages 
over the JT3C-7: 


e 42 percent higher take-off thrust, hence 
shorter runway lengths; 


e@ 23 percent more climb thrust, hence quicker 
climb-out after take-off and reduced noise 
nuisance for residents near airports; 


e@ 13 percent greater maximum cruise thrust, 
hence 10 to 20 knots higher cruising speed; 


e@ 13 percent less fuel consumption in cruise, 
hence higher payloads or ranges and im- 
proved economy; 


e 10 decibels less noise, hence still further 
reduction in nuisance. 


An advanced turbofan version, the JT3D-3, 
with 50 percent higher take-off thrust and 
20 percent higher maximum cruise thrust than 
the JT3C-7 is announced for November 1961. 


* 


The thrust and specific fuel consumption 
figures expected from the JT3D-1 and JT3D-3 
turbofan versions, compared with the basic 
JT3C-7 and JT3C-10 models, are shown in 
the accompanying diagrams, and the main 
dimensions and weights are given in table 
form. On the basis of the new performance 
figures, the manufacturers have calculated 












Proposed pod with short secondary air ducts on both 
sides, designed for turbofan engines. 


that a four-jet transport at a gross weight of 
90 or 113 tons, equipped with JT3Ds, will 
need 31 percent less CAR take-off field length 
than an equivalent aircraft with JT3Cs, and 
its range can be improved by 10 to 20 percent 
despite higher block speed. 


The increase in range obtainable with the 
same fuel load is attributable to the improve- 
ment in propulsion efficiency (in jet engines 
this is equal to twice the flying speed divided 
by the sum of once the flying speed plus the 
mean exhaust velocity of the jet flow). The 
makers announce that the mean exhaust velo- 
city in the JT3D-1 is 26 percent lower than 
in the JT3C-7 and point out the low internal 
losses in the secondary air flow due to the 
front fan installation with relatively short air 
ducts. 
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Scaled Conway turbine on 
the hot temperature rig. 


Development and Production of the Rolls-Royce 


Conway flame tube in the 
combustion rig. The rig 
has provision for preheat- 
ing the air and automatic 
gas sampling and temper- 
ature survey equipment. 


Conway being installed in 
No. 1 cell of the mighty 
Rolls-Royce high altitude 
test plant. Engines can be 
tested at altitudes of over 
70,000 ft and forward 
speeds of Mach 2.5. 


Compressor testing. This 
rig provides 7,700 h.p. 
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A Conway mounted under 
an Avro Ashton for anti- 
icing trials at Rolls-Royce’s 
Hucknall airfield. 


Testing the Conway silenc- 
ing nozzle and_ thrust 
reverser. 


A complete Conway pod 
being installed in the fire 
tunnel at Hucknall for 
testing the fire warning and 
extinguishing systems 
under simulated operating 
conditions. 
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First production process... 
Pouring the magnesium 
alloy for the front casing 
of the Conway. 


Turning the titanium by- 
pass duct. 


Turning a compressor disc on a Heyligenstaedt machine which Turning a set of nozzle guide vanes. 


cuts both sides of the disc at once. 
Checking blade dimensions in a sigma 
machine with an optical indicator. 


The Conway is assembled in the vertical position on a 
hydraulic platform which can be lowered into the ground. 


The rotor of the Conway 
low-pressure compressor 
being lowered into the 
overspeed rig. Compressor 
discs which are loaded 
with dummy weights the 
same as the blades are 
proof-checked by  over- 
speeding by 20 percent. 


Installing a finished Conway in the pod of a Boeing 707-420. 





KLM Birthday Celebrations 


I. the first week of October Queen Juliana, representatives of all the Dutch 
authorities, and all the most prominent figures in the country’s air transport, 
gathered to celebrate the fortieth anniversary of KLM Royal Dutch Airlines. 
On October 7th the Plesman Memorial was unveiled at the Hague; on the 
evening of the same day a gala banquet was given in Scheveningen Casino; 
and on October 8th there was a ceremony in Utrecht Cathedral... 

But it did not need this illustrious gathering and the richly laden pro- 
gramme of festivities to call to mind the chapter, packed with events, which 
KLM has written in the annals of air transport and in the history of the 
Netherlands during the past forty years. 

The foundations for this success were laid by two «Flying Dutchman»: 
Albert Plesman, the vigorous air transport pioneer, and the no less energetic 
designer Anthony Fokker. 


Ba 


When 29-year-old Dutch Lieutenant Albert Plesman took off his uni- 
form at the end of World War I, he had two aims: to organize a striking 
aviation exhibition and to introduce air transport. With the exhibition 


Queen Juliana of the Netherlands in con- 


Two pioneers: Albert Plesman (right) and O 
versation with Mrs. S. Plesman-van Eijk. 


Hendrick Veenendaal, Plesman’s right- 
hand man in building up KLM. 


A steel cylinder containing ten predictions 
of the state of civil aviation in the year 2000 
was sealed into the wall of Utrecht.Cathe- 
dral. Group on left: KLM president I. A. 
Aler’s youngest grandson, the Mayor of 
Utrecht and President Aler. 


Netherlands Prime Minister Professor de 
Quay (with hat) and KLM President Ge- 
neralI.A.Aler buycommemorative stamps. 
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A memorial to Albert Plesman, founder and President of KLM, was unveiled by his 
grandson A. R. Plesman (left) on October 7th, 1959. Right, Dr. M. H. Damme. Rear, 
the KLM head offices. 


entrance ticket Plesman hoped to “sell” visitors a dose of enthusiasm for 
aviation. “You can’t do anything without a public,” he had said in the 
Soesterberg officers’ mess. ‘“‘And it is our business to create this public.” 
And Plesman created it. The ““ELTA” Aviation Exhibition held in Amster- 
dam in August 1919 drew half a million visitors, of whom 4,000 were daring 
enough to take air trips. KLM, founded on October 7th, 1919, transported 
about 940,000 passengers in 1958, almost double the number of visitors to 
the 1919 exhibition. The second aim needed the dedication of a full and 
industrious life. Twice over Plesman had to build up Dutch air transport 
from nothing, once after World War I and again after World War II. 


Moreover, KLM was founded at the worst possible time of the year, 
for in those days aircraft, like swallows, shunned the north in the winter 
season, and did not take wing again until the spring. It is hardly surprising, 
then, that KLM did not open its first scheduled service, Amsterdam to 
London, until May 17th, 1920. The company’s first aircraft, a de Havilland 
D.H.16 chartered from the British company Air Transport & Travel Ltd., 
carried, apart from the pilot, two passengers and a bundle of newspapers. 
As the aircraft contained nothing remotely resembling a cabin, pilot and 
passengers donned leather sports jackets, swathed themselves in woollen 
mufflers and adorned themselves with goggles. Incidentally, the first pilot 
on the Amsterdam—London route, Captain Jerry Shaw, now of de Havilland, 
and his two passengers, were at the Hague for the celebrations, in consider- 
ably more “‘civilized”’ attire than forty years ago, but still as air-minded as 
ever. 


KLM and readers of Jnteravia review will hardly be grateful for a thou- 
sand-and-first version of a thousand-times written story. Suffice it to say 
that when the founder and President Albert Plesman died in the night of 
December 31st, 1953, he left General I. A. Aler, who succeeded him some 
months later, a sound concern which could enter the jet age without hesita- 
tion and which, in 1956, was the first non-American company to order the 
Douglas DC-8 and the Lockheed Electra. 


The generations pass... At the Hague a bronze statue showing the 
founder of KLM looking skywards, was unveiled by his eldest grandson, 
and on the next day General Aler’s youngest grandson sealed into the wall 
of Utrecht Cathedral a steel cylinder containing ten predictions of the 
state of civil aviation in the year 2000. One more prediction has yet to be 
added: KLM will still be flying. 


Opening the KLM 40th anniversary celebrations at Utrecht. 





THE HAWKER HUNTER 
TWO-SEATER ... 
PERFECT TRAINER 
FOR 

SUPERSONIC FLIGHT 


Nowhere do tradition and experience 
count for more than in a trainer, 
whatever its role. The Hawker Hunter 
Two-Seater benefits from the experi- 
ence of almost 2,000 Hunters in service 
with a dozen different Air Forces. It 
has full development and C.A. release. 


Combining fighter qualities with sim- 
plicity and ease of handling, the 
Two-Seater has :— 


® Generous side by side seating, and 
flexibility of instrument layout and 
equipment 


®*No airspeed or Mach number 
restrictions 


¢ Martin Baker fully proven light- 
weight ejector seats 


® Full spinning clearance 


® Wide undercarriage track, making 
cross-wind landing safe and easy 


Powered by Rolls-Royce Avon turbo- 
jet, the Hunter Two-Seater has good 
endurance and long-range capabilities, 
plus the ability to carry external 
stores. The Two-Seater from every 
angle is ideally suited to meet the 
requirements of Advanced Trainer or 
Operational Trainer. 





HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1. 








At airports ‘round the earth... 


vehicles are doing the world’s work: 


el 
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1. ADI Water Truck 
2. Lavatory Truck 
3. Cargo Belt Loader 


Preferred by Major Airlines Around the World ! 





@ compact ‘Jeep’ vehicle units save space and manpower. @ 4-wheel drive ‘Jeep’ vehicles go anywhere... anytime 
...in any weather ! 
@ mobile power from three power take-off points saves Contact your local ‘Jeep’ distributor or dealer for a 
use of other equipment. demonstration on your job. 
ND the yeep family—a balanced line of 4-wheel drive vehicles 
T 4 Oo N Cargo Belt Loader Crash Wagon ADI Water Truck Lavatory Truck Dispatcher 











TOLEDO 1, OHIO, U.S.A. — 
.».a member of the growing Kast ; 
— the world's most useful vehicles 
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is in service 
on the European network of 


AIR FRANCE 


PARIS-MILAN : 1 hr 20 min flight 
PARIS-ROME : 2 hr flight 
PARIS-ATHENS : 3 hr 50 min flight 
PARIS-ISTANBUL : 5 hr flight 


TOTAL SILENCE AT 500 MPH 


AIR FRANCE 


THE WORLD'S LONGEST ROUTE NETWORK 





"man 





A FLEET OF 24 CARAVELLES WILL BE PROGRESSIVELY INTRODUCED ON THE WHOLE OF AIR FRANCE’S EUROPEAN NETWORK 
CONSULT YOUR TRAVEL BUREAU OR THE NEAREST AIR FRANCE AGENCY. RESERVE YOUR SEAT IN TIME—TODAY 
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Instantaneous, intelligible contact no matter how exacting 
the conditions—that is the primary requirement of com- 
munications in any sphere of offensive or defensive 
operations. 

To meet this need, on the battlefield, in the air and at 
sea, The Plessey Company, in collaboration with various 
Government Research and Supply Establishments in 
Great Britain, has produced a comprehensive range of 
transmitting and receiving equipment, each specifically 
designed for its particular application. 

For the British and Commonwealth Armies, short-range 
speech contact to armoured fighting vehicles in the forward 
areas is maintained with maximum clarity by V.H.F. 
equipment incorporating revolutionary improvernents in 
electronic and mechanical efficiency. This equipment 
provides the practical solution to instantaneous com- 
munication in mobile warfare. 

In meeting the different demands of the air and naval 


PLESSEY INTERNATIONAL LIMITED 





forces, the Company has developed and manufactured 
Ultra High Frequency equipment, which operates over 
the whole military UHF band of 225-400 megacycles, 
providing 1750 as against the existing 560 VHF channels. 
(A variation is available with 50 Kc/s bandwidth, giving 
3500 channels.) Independent of any other form of radio 
communication activity, it is free from interference and 
fading and is the most advanced communications equip- 
ment of its kind. 

For accurate, instantaneous and completely clear 
communication, the Plessey system of UHF has already been 
adopted as standard in the Royal Air Force, the Royal Navy, 
the Navies of the Commonwealth and is also used by the 
Naval and Air forces of some N.A.T.O. member countries. 

The Plessey Company Limited is able to provide 
these equipments now to authorities in all parts of the 
world where thoroughly clear and reliable communications 


are to play a vital role. 


ILFORD - ESSEX - ENGLAND 


Are you getting the most value 
for money spent on fuel ? 


Do you want more BTU's 
for your money ? 


Would you like to get better 
combustion ? 


Are you getting maximum 
payloads... lowest fuel weight ? 


“*MOBILJET 476 


the commercial fuel for modern jets 


Ask your Mobil Representative “ 
| Mobil | 
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Mobil Aviation 














MULTI-MISSION FIGHTER 





The F-104 Starfighter 


Never before has a single airplane 
done so many things so well as the 
Lockheed F-104 Starfighter. Its mis- 
sions include: 


Identification 
Interception 
Bombing 
Reconnaissance 
Attrition 

Air Superiority 





Both Germany and Canada have 
chosen the F-104 for manufacture 
under licence. 

During a two-year evaluation period 
West German Defense Ministry ex- 
perts investigated and flight-tested 
airplanes made by twelve competing 
manufacturers before selecting for 
purchase and manufacture under li- 
cence in West Germany Lockheed’s 
famous “missile with a man in it”, 
the F-104. Designs for future pro- 
duction were also evaluated but it 
was decided that nothing exists, even 
on paper, likely to displace the F-104 
as the world’s best multi-mission 
fighter. 


LOCKHEED 








Holder of the world speed, altitude, 
and seven time-to-climb records, the 
F-104 has been still further devel- 
oped to meet the specific needs of 
West Germany and other allies re- 
quiring a multi-purpose fighter in- 
stead of several separate aircraft for 
specialized needs. To its already 
amazing performance is being added 
all-weather capability for fighter, 
bomber and interceptor missions and 
also an advanced reconnaissance ca- 
pability. 

For NATO countries the versatility 
of the F-104 means that one airplane 
can accomplish all fighter functions— 
and with low proven maintenance 
and operating costs. 


JET TRANSPORTS - JET FIGHTERS - JET 
TRAINERS - COMMERCIAL & MILITARY 
PROP-JET TRANSPORTS - ROCKETRY BAL- 
LISTIC MISSILE RESEARCH & DEVELOP- 
MENT - WEAPONS SYSTEMS MANAGEMENT 
ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT - ADVANCED 
ELECTRONICS - AIRBORNE EARLY-WARN- 
ING AIRCRAFT - AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOP- 
MENT - GROUND SUPPORT EQUIPMENT 
WORLD-WIDE AIRCRAFT MAINTENANCE 
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FOR AIR TRAFFIC CONTROL 


The TMA 403 electronic memory tube has transformed radar operations : 


by converting the fainter radar image into a brilliant tele- 
vision image, which controllers can more easily observe in 
daylight ; 


by retaining the image showing the aircraft’s route for several 
minutes, at the operator’s discretion ; 


by making it possible to superimpose on the image various 
service symbols, aircraft identifications; geographical fea- 
tures... 


by making it possible to transmit the complete radar picture, 
via coaxial cable or long-range radio links, like a normal 
television programme. 


This tube was designed and produced by CSF 


Civil and military applications. 
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Capital : 3,998,750,000 francs Head Office: 79, Bd Haussmann - Paris 8e - ANJ. 84-60 
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long range 
defence system 


Hydra — a powerful long range defence radar developed 
by Decca Radar Limited in collaboration with Compagnie 
Francaise Thomson-Houston—is a fully engineered 
system for which important orders have been placed. 


Multi-beam techniques provide the best radar protection 
now, and at the same time offer fresh scope for the future. 
These facts are exemplified in Hydra whose beams, pene- 
trating vast air spaces, betray the presence of targets 
and yield full, accurate instantaneous knowledge of their 
movements — vital intelligence which is presented with 
clarity and freedom from ground returns for modern data 
handling systems. 


DECCA RADAR DECCA RADAR LIMITED - LONDON - ENGLAND 


Decca build great radars 





Why Go 
to the Moon? 


by Eric Burgess, Los Angeles 


Patan one of the most outstanding things about the moon is the way 
in which it has been neglected by professional astronomers. Despite the fact 
that it is the only extra-terrestrial body on which we can clearly see and 
accurately measure surface features and of which we can obtain excellent 
photographs for data reduction at our leisure, the moon has been very 
much ignored by the programmes of the large observatories. Yet an adequate 
theory of how the lunar surface features were formed could add considerably 
to our ideas of cosmogony. During the present century cosmology has been 
more concerned with the realm of the distant nebulae rather than the solar 
system and its planetary bodies. 


Current possibilities of space probe experiments and serious discussion 
of manned bases on the moon have caused professional astronomers to 
re-enter the area of planetary and lunar astronomy which has for so long 
been the almost exclusive domain of the amateur. 


Although a cursory reading of much of the astronomical literature— 
especially if textbooks are read singly—leads to the impression that adequate 
models of lunar history are available, further investigation proves this to 
be far from true. In fact there are many different theories, none of which 
adequately account for all the observed facts. 


How were the characteristic features of the lunar surface formed? What 
forces and processes were responsible for the maria, the ringed plains, the 
craters, crater pits, crater chains, domes, saucer-shaped depressions, ray 
systems, wrinkle ridges, rilles, etc. ? One expert will stake his reputation on a 
prehistoric meteoritic bombardment; another will be equally adamant that 
the lunar surface features were molded by vulcanism. Yet another will be 
certain that we see a surface of solidified lava; while his equally august 
contemporary will prove, just as convincingly, that the whole lunar surface 
is smothered in layers of dust. 


Besides curiosity—a laudible enough human motive—there are valid 
scientific and technical reasons why we should want answers to these 
questions, why we should aim to find out which, if any, of the several lunar 
theories is the correct one. For example a meteoritic surface molding may 
have been brought about on a cold moon, with the dark grey areas of the 
maria and certain crater floors being the result of a kind of Brownian move- 
ment of dust particles, thermally or electrically agitated and seeking the 
lowest levels. A confirmation that the moon was never hot enough for vul- 
canism and lava flows might indicate that the accretion theory is the valid 
theory for the formation of the moon. On the other hand the existence of 
igneous rocks with lava flows over large areas would tend to confirm that 
the moon was once semifluid with implications of a “hot” formation of the 
solar system planetary bodies.—A knowledge of what the moon is now 
would help us evolve more correct theories on how it was formed. This 
would add considerably to basic knowledge as a basis for theories about the 
formation of the planetary system. 


a 


Before discussing the types of experiment which may be expected of lunar 
probe missions in the coming decade, it is opportune to consider the main 
problems encountered in selenology. Current theories on how the face of 
the moon was molded fall into three main categories; vulcanism, meteoritic 
bombardment, and a combination of these two processes. The three main 
categories admit further subdivision and sophistication. 


A general volcanic theory of origin assumes that the moon was formed 
about the same time as the earth and in much the same way. It was a hot 


Ruined Crater 


% 


Alpine Valley 


Figure 1. Part of the Mare Imbrium region of the moon showing typical surface features, 
craters, valleys, mountains, wrinkle ridges and mountain blocks. (Photo: Burgess and 
Fielder 18-inch reflector Jodrell Bank Observatory). 


body much closer to the earth than at present and rotating more quickly 
on its axis than its present 28-day period. Tidal friction produced by the 
nearby earth acted on the semi-liquid mass of the moon with the result that 
the rotation was slowed, and the distance from the earth increased. Any 
crustal layer formed during the cooling of the moon was deformed and 
continually damaged by the tidal forces. Great caldera, many times larger 
than the terrestrial formations, were formed and gave rise to the great ringed 
plains like Schickard, Ptolemaeus, Clavius and Janssen. Crustal faults 
produced weaknesses which allowed crater chains to form, and explosive 
eruptions gave rise to the prominent ray systems. Many faults were created 
when the rotation of the moon became the same as the revolution period, 
and the tidal wave in the crust was fixed as a bulge on the side of the moon 
facing the earth. It may have been about this period that outpourings of 
lava produced the great expanses of the maria stretching across the part of 
the moon facing the earth (Figure 1). 


The meteoritic theory has two approaches. One favours the formation of 
the moon as a hot body which was bombarded by debris after its formation. 
Impacts produced local fluidization of surface rocks and gave rise to lava 
flows. As the ages went by the size of the impacting debris became smaller 
and the surface explosions were also smaller. Alternatively the moon was 
formed by accretion; particle falling on accumulated particle with impacts 
of large bodies producing local melting and lava-type flows on the surface 
rocks. Asteroid type bodies produced the maria when they impacted on the 
surface. 

Considerable thought and ingenuity has gone into several papers explain- 
ing how these impact craters were formed and how the more modern ones 
produced the ray systems. Figures 3 and 4 compare the meteoritic crater and 
the caldera. The meteoritic crater assumes a collision process in which the 
incoming particle is travelling relative to the surface rocks at extremely high 
speed. At the instant of impact and immediately afterwards the materials of 
the surface and of the impacting body cannot get out of each other’s way. 
The pressure rises tremendously and the temperature likewise until the local 
speed of sound approaches the impact velocity. When this has taken place 
the thermal speed of the particles can also attain impact velocity and the 
kinetic energy of the missile is coverted into heat in a small volume of lunar 
material immediately below the impact point. The high temperature reached 
—in the neighbourhood of one million degrees—would create an explosive- 
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Figure 2. Parallelism on the lunar surface. In this region 
near the centre of the visible disc there is a distinct paral- 
lelism of faults and mountain chains with the Straight 
Wall. The marked lines on the photograph may indicate 
a complex system of faults in this area of the lunar sur- 
face. (Photo: Burgess, 18-inch reflector Jodrell Bank). 


LARGE MASS IMPACT PROFILE 


SMALL MASS IMPACT PROFILE 





SCOOPED OUT WALLS 





CENTRAL PEAK WITH FUNNEL 





LARGE MASS IMPACT PROFILE 


Figure 3. Formation of impact craters, after Gold. Larger 
masses when impacting do not produce relative increases 
in depth of penetration but instead produce greater areas 
of circular depression. Impact is essentially a process of 
surface explosion. Very large bodies give rise to a central 
peak, and the remnants of the impacting body may give 
rise to subsonic penetration to produce a funnel in the 
central peak. Matter scooped from the interior is depos- 
ited as the circular wall, and some matter is ejected to 
produce the ray systems. The vertical scale is exaggerated 
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DEFLUIDIZATION FROM INTERIOR 


VOLCANIC ACTIVITY 


RIM CONES 








SECOND SINKING AND MORE VOLCANIC ACTIVITY 


Figure 4. Formation of terrestrial caldera, after Green. A 
first sinking along faults results in volcanic activity with vol- 
canic cones further loading the strata with dust and lava. 
Subsequent sinkings occur, and new cones are formed. 
Rim cones are featured as on lunar craters, and wrinkle 
ridges also appear on the floors of terrestrial caldera. 
Some caldera are also polygonal like the lunar craters. 



















on the drawing. 


type disturbance at or just below the lunar surface. This explosion would 
blow out a shallow depression in a wide circular shape. Moreover the 
increasing size of the impacting body does not produce deeper penetration 
but only a different crater profile (see Figure 3). 


All the material of the impacting body would not be vaporized during 
the impact. Some would remain to continue penetration at subsonic velo- 
city. This would produce a deep pit in the center of the central peak of the 
bowl-shaped depression. The impact angle does not affect this crater forma- 
tion except to slant the tunnel of the subsonic penetration and thus to distort 
the central peak. 


The caldera, on the other hand, may start with the formation of a graben 
by rock collapse (Figure 4). The graben might then have been filled by lava 
and pumice to be followed by a further collapse. New cones and domes 
could form and lead to later collapses. This type of volcanic feature is found 
on earth and could have taken place on the moon. It would be the result of 
a general defluidization of the moon as the volatile materials leaked to the 
surface and into space. The process assumes a defluidization of lunar 
materials from beneath a solid crust. Formation of the lunar craters by a 
process similar to the terrestrial caldera would also account for the crater 
pits on the floors, lines of craters on the floors, the domes, and the wall 
cones. 


The combination theory of the molding of the lunar surface admits that 
the other two theories have many attractions but contends that neither can 
completely account for all the observed features. In this model the lunar 
surface is regarded as being molded considerably by vulcanism with impacts 
from meteoritic bodies producing ray craters and crustal fractures which 
give rise to crater chains and other volcanic features. There are, however, 
many things which remain unexplained about the surface of the moon. An 
impact theory states that the maria are thickly covered with dust, and yet 
we see evidences of ridges and small crater pits which it would be expected 
that dust layers would obliterate. A caldera theory requires the opposite, 
maria almost free of dust and highland masses deeply shrouded. Wrinkle 
ridges on the maria (Figure ]) have been compared with pressure ridges in 
terrestrial caldera. Yet these same maria also exhibit rilles along their edges 
which would indicate a contraction rather than a expansion of their sur- 
faces. 


An impact theory regards the Mare Imbrium as being of most recent 
formation. It assumes the impacting of a large body from the NE which 
gouged the Sinus Iridum and exploded into the present Imbrium region. 
The impact produced considerable local melting and consequent lava flows, 
scattered debris over a large area. The Alpine valley and radial furrows in 
the lunar Alps and Apennines are attributed to this Imbrium impact, yet it 
has been also pointed out that many of these furrows are parallel to the 
Straight Wall and may hence be faults in the lunar crust between the central 
highlands and the plains of the Mare Nubium (Figure 2). 
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It is extremely difficult to arrive at a suitable lunar model which will 
account for all these features including the ray systems and the impact 
craters. The lunar probes will help us on our way to a better understanding 
of these lunar features. Experiments of the Pioneer type may contribute very 
useful information if they can supply a photograph of the back of the moon 
with sufficient resolution to show areas of light and shade. We can ascertain 
if the chain of maria does encircle the moon and if rays coming around the 
rim originate in new impact craters or arise from Tycho. If the far side of 
the moon proves to be very similar to this side with a like distribution of 
maria and craters we may conclude that the tidal bulge did not have such 
a great effect in molding the surface features. On the other hand if maria 
are absent on the far side it may be that they have been caused by lava out- 
pourings in the bulge area. 


Considerably more information will be obtained when probes can be 
placed in satellite orbits around the moon. We could make gravitational 
measurements as a function of altitude and undertake advanced photo- 
graphical studies with rapid interpretation of data using the modern data 
processing techniques developed for the missilé ranges. Radar measurements 
from an orbiting lunar satellite would resolve present difficulties of deter- 
mining the relative heights of highlands and maria. From earth lunar heights 
are determined by measurements of shadows and can be as much as 25 
percent in error. Moreover the shadow measurement method cannot be 
used to obtain relative heights over large areas or general land slope. Radar 
contouring can yield valuable data before lunar landings are attempted. 


But we cannot really investigate the moon until we are able to land probe 
vehicles on its surface. The sequence of experiments must be chosen so that 
any single experiment does not interfere with subsequent experiments either 
by contamination or by destruction processes. For example it would be 
foolish to explode a nuclear device now for spectroscopic studies on the 
surface of the moon—something which is possible with current hardware— 
when later we will want to make soft landings to determine surface radio- 
activity when we have rocket vehicles with greater payload-carrying capa- 
city. 


Capabilities of landing a payload on the moon with a hard landing are 
present in current military rocket vehicles. Instruments might be landed as 
an encapsulated ball or by impacting on a landing spike. One of the first 
and most important missions of the hard landing will be to determine the 
nature of the maria: are they surfaced with lava or with deep pockets of 
dust? The spiked probe could make this investigation by telemetering its 
deceleration rate as the spike penetrated the surface. A typical impact 
landing spiked payload is shown in Figure 5. As much data collection and 
interpretation as possible must be made before the shock waves from the 
tip of the spike reach the instrument compartment. By mounting the teie- 
metry package as a sidecar with a link which breaks as the shock wave 
reaches it, additional time for telemetry is made available during the period 
that the sidecar falls alone towards the lunar surface. Data transmission 
from the sidecar link might be to the afterbody following the probe down 
towards the lunar surface which could then repeat it to earth. A continuous 


Sidecar Link Figure 5. Schematic of an 
impacting lunar probe ve- 
hicle which might be used 
to measure deceleration 
effects as the spike pene- 
trates the lunar surface, 
and check spectra of va- 
porized surface materials. 
A telemetry sidecar would 
detach from the instrument 
compartment when the 
shock wave had travelled 
through the structure to 
the sidecar link. This would 
give a little extra time for 
data transmission via the 
still falling afterbody act- 
ing as a relay between the 
impacting probe and earth. 
A period of about 2,000 mi- 
croseconds would be avail- 
able for data gathering and 
transmission. 













Data Transmission to Afterbody 


Data Interpretation 


Data Collection 


Battery Dato Tronsmitter 
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repetition from the afterbody until it, too, hit the lunar surface would 
increase the reliability of getting the extremely short pulse of information 
back at the terrestrial station. 


Calculations have shown that a period of about 2,000 microseconds 
would be available after the nose touched the lunar surface for the data to 
be transmitted. Although this seems to be an extremely short period of time, 
modern ordnance research is producing techniques for recording and 
transmitting useful data in similar time intervals. Immediately the nose tip 
hits the surface an electric arc could produce a vaporized sample of the 
surface materials, radiation from which would pass up the center of the 
landing spike to be examined by a spectrograph. Quick matching of spectra 
to give a yes/no answer to the question of whether or not certain materials 
are present might be made in the 2,000 microseconds available time. 


Soft landings would be the next stage of lunar exploration. They would 
most probably be obtained by the use of retro-rockets to minimize the 
impact velocity. With soft landings a large number of experiments can be 
made. They will include: 


- Determination of the physical nature and properties of the surface 
material. 

- Spectroscopic and other analyses of the surface materials, at first using 

comparison methods for specific elements and then general analysis to 

determine all constituents. 

Determination of the electrical properties of the surface material. 

- Determination of the temperature gradient as a function of lunar time 
and as a function of depth of penetration of the surface layers. 

- Determination of the thickness of any dust layers found. 

Seismic measurements of natural disturbances or of man-made disturb- 

ances of the lunar crust. Seismic measurements will tell us if moonquakes 

take place and also may be able to detect the impact of meteorites on the 

lunar surface. 

~ Study the cosmic ray and micrometeorite flux at the lunar surface. 

- Check the radioactivity at the lunar surface. 
Ascertain if a lunar atmosphere exists and determine its nature, extent, 
and properties. 

- Determination of the composition and physical properties of the lunar 
atmosphere. 


All of the above experiments would be required before plans can be 
firmed for a manned lunar landing and a temporary or permanent lunar base. 
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In the above list of experiments reference is made to a lunar atmosphere 
while most of the astronomical textbooks say that the moon is an airless 
world. An atmosphere as we are accustomed to know it on earth certainly 
does not exist on the moon. But the defluidization of the moon’s interior 
is believed by some astronomers to be still going on. Consequently gases 
are continually seeping to the surface through cracks in the floors of craters 
and rilles. At the surface these gases condense or reach escape velocity and 
leave the moon’s influence. There are several instances of accurate photo- 
graphic recording of phenomena which imply that gas is present in certain 
areas of the moon, and there are many reports of visual observations of 
shrouding of surface details. Mists have been observed on the floor of Plato, 
for example, and Alter has produced photographs of Ptolemaeus and the 
Straight Wall Region where comparisons of details in infra-red and blue- 
violet photographs suggest mists rising from dark spots to scatter the blue- 
violet light. 


What about the hardware involved in a typical lunar mission of the type 
envisaged for these probe experiments? A series of Rand reports suggested 


that a 50-pound package of useful payload could be landed on the moon 
with existing military hardware. This package could contain 25 pounds of 
communication equipment ‘which would allow it to maintain a data link 
with earth for a period of two weeks. Its position on the lunar surface could 
be determined by radio methods to within about 25 miles, but useful inter- 
pretation would require more precise information on its location. This could 
be achieved by optical methods. For example an area of white powder about 
80 feet in diameter could be detected with a 100-inch telescope. Alternatively 
a one-pound standard flash bomb could be seen with a 100-inch telescope 
if fired when the surrounding area was in darkness. 


A payload of this size would be able to obtain data on the lunar magnetic 
field, atmospheric composition and density, electrical status of the surface, 
surface and subsurface temperatures, surface hardness. A seismic experiment 
might also be attempted by retarding the afterbody of the final stage rocket 
so that it lags behind the instrumented payload. It would accordingly land 
on the moon some time after the instrumented probe package. Explosives 
in the afterbody could be used to produce a seismic wave on impact, a wave 
which could be detected by instruments in the instrumented probe section. 


Most of this instrumented survey of the lunar surface features can be 
carried out with existing military vehicles as boosters. IRBM boosters can 
fling small payloads close to the moon and into orbit around the moon. 
ICBMs such as Titan and Atlas can deliver useful payloads for hard and 
soft landings. When the large boosters promised by NASA for the 1960’s 
are available, samples of lunar surface may additionally be returned to earth. 
Lunar probes will thus act as pilot experiments for manned expeditions to 
further unravel the mysteries of the moon, a body which is unique as far 
as planetary satellites are concerned. 


Figure 6. Impact-type crater, Copernicus, showing the polygonal structure, the ray 
system, and the crater chains. Eratosthenes to the left of Copernicus is a similar type 
of crater but does not have a ray system. Other much smaller craters in the same area do 
have ray systems but of a different type to that of Copernicus. (Photo: 100-inch reflector 
Mount Wilson Observatory). 
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Rockets, Missiles 
and Space Vehicles 


@ Successful and unsuccessful satellite launchings. During the past few 
months, half a dozen satellite launchings have again brought the efforts of 
the U. S. Services and the young American missile and astronautics industry 
into the public eye. This activity cannot be accounted for merely by the wish 
to emulate the Russian lunar and solar probes; for the NASA-Services 
billion-dollar programme was worked out some time ago and was dictated 
not by political, but by scientific and military considerations. The way to 
our neighbouring planets is still long and hard, and numberless space 
vehicles will leave the earth’s atmosphere in vain before the creation of a 
reliable network of meteorological and communications satellites or a chain 
of military space stations with far-seeing electronic eyes. Not until then will 
the American taxpayer be convinced that his money has been spent to some 


purpose. 
* 


A four-stage Atlas/Able booster, which was to lift a 375-lb satellite into 
a lunar orbit, exploded during a static test at Cape Canaveral on September 
24th. The satellite, which had not yet been installed at the time of the explo- 


Operation Fishhook is the U.S. Navy’s name for this method of recovering Polaris 
research missiles after submerged launching. As the Polaris climbs to a height of about 
150 ft an arrester cable hanging from the crane is pulled in and hydraulically braked 
when the missile reaches the peak of its trajectory. This prevents the Polaris airframe 
and instrument package from hitting the water. Scene of this unusual “‘catch”’ is San 
Clemente Island, off the Californian coast. 


= 





1390 ~=INTERAVIA No. 11/1959 






A Blue Streak LRBM air- 
frame undergoing static 
tests on de Havilland Pro- 
pellers Ltd.’s stand at Hat- 
field. The extremely thin- 
skinned propellant tanks 
of the 70-ft missile are 
inflated with gas to main- 
tain their rigidity, like the 
American Atlas ICBM. 
Under the present British 
defence programme Blue 
Streak missiles are de- 
signed for launching from 
underground silos. 


















sion, was similar in construction to Explorer VI, and was to carry a magneto- 
meter, particle counters and a camera for photographing the moon. A 
NASA spokesman says that, for the time being, at any rate, the attempt 
must be postponed indefinitely. 


On September 18th a Vanguard three-stage rocket successfully put a 100-Ib 
satellite into orbit round the earth. At the time of printing no details of the 
measurements obtained had been issued, though this tenth Vanguard 
satellite was known to be carrying solar X-ray detectors and a set of instru- 
ments to measure the earth’s magnetic field. The instruments were con- 
tained in a plastic ball 20 inches in diameter and in a cylinder extending 
from it. The perigee of the new Vanguard’s orbit is 319 miles, the apogee is 
2,329 miles. Speed at the perigee on the first day was 18,567 m. p. h., speed 
at the apogee 12,631 m. p. h., and the satellite circles the earth in about 
130 minutes on a trajectory whose angle is approximately 33°. Although 
the life of the silver/zinc batteries is only two to three months, the satellite 
should remain in orbit for 30 to 40 years. This latest satellite launching 
concludes the U.S. Navy’s Vanguard programme begun in March, 1959. 


The day before the successful Vanguard launching a USAF attempt to 
lift a 265-lb radio communications satellite into orbit with a Thor/Able 
booster failed. The satellite, Transit J, was designed to investigate the 
suitability of artificial earth satellites as radio stations for supplying naviga- 
tional information to ships and aircraft, and was to have been put into an 
almost circular orbit round the earth. 


Another failure on the same day was that of a Thor/Able III three-stage 
rocket carrying instrumentation for measuring intensity of energy and the 
energy spectrum of electrically charged particles. The payload could not be 
put into orbit because the igniter for the third stage solid-propellant motor 
received no current. Finally, on September 16th, due to a fault in the 
guidance system, the control officer at Cape Canaveral gave the order to 
destroy a Juno II rocket which was to have carried biological test specimens 
into space in special containers. 


Before this, however, the USA was able to report a success. At the 
beginning of August the Explorer VI research satellite was launched from 
the Cape Canaveral range by a Thor/Able three-stage booster. Known as 
the “‘paddlewheel” satellite because of the four paddle-shaped surfaces 
projecting from its body and containing a total of 8,000 solar batteries, 
Explorer VI reached the unusually high apogee of 26,400 miles (perigee 
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A McDonnell GAM-72 Quail decoy missile being rolled on a trolley under The Radioplane Q-4B supersonic target drone 

the bomb bay of its Boeing B-52 carrier. The Quail’s delta wings with fins is designed to operate at altitudes round 70,000 

at the tips, together with the two vertical stabilizer fins on the sides of the ft at speeds of the order of Mach 2. It is pow- 

engine housing, are folded down and spring out when the missile is ejected ered by a J85 jet engine fitted under the fuse- 

from the bomb bay of the carrier aircraft. The General Electric J 85 jet is not lage rear. Carried by a GC-130A aircraft to 

started until the missile has been released. the vicinity of the practice range, the 3,350-lb 
drone is directed onto its course by a Sperry 
microwave guidance system. After its flight, 
the Q-4B descends by parachute and is re- 
covered. The use of a pulse amplifier carried 
by the Q-4B gives its radar echo’ the appear- 
ance of that of a large bomber; it is designed 
for target practice with all weapons used in 
the SAGE air defence system. 


(| 
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The last stage of the Soviet Mechta space 
vehicle, which was put into orbit round the 
sun on January 2nd this year, is about 10 ft 
in diameter, nearly 20 ft high and had a launch- 
ing weight of 3,245 lb. The nose cone was 
cast off after the vehicle had penetrated the 
denser layers of the earth’s atmosphere, re- 
leasing the spherical instrument package. To 
the right, on the outside of the cylindrical 
casing, is a VHF antenna, near the centre a 
bent part of the 67-ft antenna, to the left the 
ejection port for the sodium vapour marking 
the rocket’s orbit. 


These detail photographs of the Douglas MB-1 Genie unguided 

air-to- ‘ s n w 

pri ts ay pod gy Bono ae od yond gees al — The first production picture of the Bristol/Ferranti Bloodhound anti-aircraft missile. At the 

(above). The 9 ft 7 in. missile is powered by an Aerojet solid fuel fuselage rear (right of picture) are two low-pressure hydraulic accumulators to operate the auxiliary 

rocket motor. Price of the Genie without nuclear warhead is about drives. Near the centre of the fuselage can be seen the wing shaft drive mounting. The 

$7,000; the latter is said, however, to cost no less than $250,000. streamlined fairing over the wing shaft mounting ends in a ram air inlet at the fuselage nose. Also 
at the fuselage nose is a compartment for the electronic equipment of the guidance system. 
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Launching the U.S. Navy’s Convair Tartar anti-aircraft rocket from the deck of the 
guided missile research vessel USS Norton Sound. The weapon, which is only 15 ft long, 
is apparently fired without a booster and guided to its target by radar. Tartar rockets 
will soon be the standard anti-aircraft weapon on all new U.S. destroyers and an auxil- 
iary anti-aircraft weapon on some cruisers. 


157 miles) and had an initial period of orbit of 12 hours 45 minutes. Its 
weight is 142 lb, of which a considerable share is accounted for by the 
instruments. Calculations since made by the Smithsonian Astrophysical 
Observatory and NASA indicate that the influence of the moon on Explorer 
VI’s orbit is considerably stronger than was at first assumed; indeed, it is 
feared that the satellite’s life will not be as long as the two years originally 
planned. When the apogee of Explorer VI’s orbit comes between the earth 
and the moon, the trajectory shifts appreciably in the direction of the latter; 
this leads to a marked lowering of the perigee and a consequent increase in 
the resistance encountered in the outer layers of the atmosphere. The 
auxiliary rocket engine carried by the satellite is still ready to ignite and 
could be fired at the apogee to increase the perigee by about 50 miles. The 
solar batteries have unfortunately given out; as Explorer VI entered its 
orbit they were generating only 1 amp (instead of 1.2 amp as intended), 
and the current soon dropped to 0.8 amp, so that the UHF transmitter 
ceased operating after two and a half weeks. 


After several postponements ARPA’s Discoverer VI earth satellite was 
put into orbit as planned from Vandenberg Air Force Base, California, on 
) August 19th. Like Discoverer V, launched on August 13th, it carried a 


A new small weapons system for use against low-flying aircraft has been developed, in 
the strictest secrecy, by the U.S. Army, the U.S. Marine Corps and the Convair (Po- 
mona) Division of General Dynamics. A few weeks ago the public learnt the first details 
of the weapon, designated Red-Eye. It is a rocket approximately 4 ft long, 3 in. in dia- 
meter and weighing about 20 Ib, and is shoulder-fired from a tube in the same way as 
a bazooka. After the infantryman has fired the Red-Eye in the approximate direction 
of the attacking aircraft, an electronic homing head, of which no details have been 
issued, but which probably has an infra-red detector, guides the missile to its target. 
— Tube and weapon can easily be carried and handled by one man; when capped at 
both ends, the tube serves as a transport container. In the picture below the infantryman 
at the left is holding the butt, the officer the weapon itself and the infantryman at the 
right the tube. In the Red-Eye American ground troops will have an extremely simple 
but highly effective portable firearm for use against any aircraft trying to impede the 
operations of the Army or the Marine Corps. Above all, the Red-Eye will enable front- 
line units to defend themselves even in regions where no heavier anti-aircraft weapons 
can be deployed. 



































































capsule with measuring instruments which was released from the rest of 
the satellite 26 hours after launching, and finally brought back to earth by 
means of braking parachutes and specially equipped interceptor aircraft. 
This attempt failed like that made a few days before with Discoverer V. 
The ships and aircraft taking part in the recovery operations were unable 
to pick up any radio signals from the falling capsule. The overall weight 
of Discoverer VI was some 1,700 Ib, and that of the instrument capsule 
300 Ib. Period of orbit was 95.3 minutes, the apogee being 537 miles and 
the perigee 138 miles. Another failure was the attempt made on August 14th 
to launch a 10-lb balloon satellite by means of a Juno II booster. 


@ Minuteman testing. A few weeks ago a Minuteman solid-propellant 
ICBM was test-fired from its underground silo launcher at Edwards Air 
Force Base, California. Into the motor of the first stage were set dummies 
approximating to the actual second and third stages in weight and con- 
figuration; the powered phase was limited to a few seconds by cutting down 
the normal propellant supply. The missile rose from its vertical launching 
tube according to plan and, after a short climb, was caught by a nylon 
cable about 2,000 ft. long suspended in a U shape, and recovered. 

A Washington correspondent has since reported that the USAF is 
planning a far-reaching extension of the Minuteman programme. A total 
of more than 800 of these rockets is to be built, for launching from both 
underground tubes and railway waggons. Under the latest plans 54 Minute- 
man ICBMs are intended for railway firing platforms, while the remaining 
750 or so are to be formed into squadrons of 50 missiles each for under- 
ground launching. At a later stage of planning it is possible that the number 
of mobile waggon-launched Minutemen will be raised. Even today it is 
becoming clear that, with the increasing accuracy of enemy ICBM guidance 
systems, the protection offered by underground silos is limited. Only mobile 
weapons have a good enough chance of survival. 

At the moment, however, only a small part of this ambitious USAF 
programme has been financed, and it remains to be seen how fast the 
development of the WS-19 ship-based IRBM proceeds. Main contractor 
for the Minuteman programme is the Boeing Airplane Company. 


@ The Nike-Zeus ICBM counter-missile was test-fired for the first time 
at the end of August. The launching was unsuccessful, but no reasons for 
the failure of the prototype have yet been given. 


@ Project Tepee is the code designation given by the U.S. Navy to a 
long-range radar system for tracking ballistic missiles to distances up to 
5,000 miles. The Tepee system, which has been under development for two 
and a half years, will also be able to detect nuclear explosions thousands of 
miles away. In the course of testing it was possible to ‘‘ pinpoint’’ high alti- 
tude explosions of American nuclear weapons over the South Atlantic and 
the Pacific. 


@ USAF obtains monopoly of military space vehicles. In September the 
U.S. Defense Department announced the transfer of several satellite pro- 
jects from ARPA to the U. S. Air Force, which will in future be responsible 
for all military space transport. This includes space vehicle projects formerly 
under the control of the other two Services, such as the U.S. Army’s 
Saturn booster rocket. The Army and Navy will continue to develop 
specialized navigation and communications satellites, though the respon- 
sibility for providing the necessary boosters will be in the hands of the 
USAF. According to the Defense Department, this action has been taken 
to prepare for the shift from development of space systems to their actual 
operation. 

In this connection sharp criticism from the U. S. Congress may possibly 
have been a factor in inducing ARPA to hand over its four main space 
projects to the services—the Notus communications satellite to the Army, 
the Transit navigation satellite to the Navy, and the Samos (formerly Sentry) 
reconnaissance satellite and Midas ICBM early warning satellite to the Air 
Force. All four projects will probably be turned over to the three service 
branches within a year, and this should reduce ARPA’s annual budget from 
its present $500 million to about $400 million. The agency will retain its 
responsibility for materials research, planning of new weapons projects, 
and investigation of advanced ICBM defence systems. 











A 50-ton radar antenna, 104 ft. in length, which will soon be incorporated in the United States 
SAGE defence network. The system, called AN/FPS.28, has been developed for the U.S. Air 
Force by the Government Equipment Division of the Raytheon Company, Wayland, Mass. 
The antenna will be tower mounted on a three-storey transmitter/receiver structure and will feed 
advanced warning data into a central combat centre. The SAGE defence system gathers and 
computes early warning data and decides the best retaliatory tactics against targets. 


Developments in Electronics and Equipment 








@ Dexion Limited, of Great Britain, produces slotted angle sections for the 
erection of scaffolding for repair and maintenance work. The picture shows 
an-8 ft. tower for a Cossor radar antenna made from Dexion slotted angle, 
which was erected by four men in three days. The tower is designed for maxi- 
mum wind speeds up to 110 m. p. h. and can support loads up to 1.5 tons. 
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Lead weights keep two miles of transmission lines taut in the world’s largest 
radio telescope. Designed and built by General Dynamics Corporation 
Convair Division at Clark Dry Lake 90 miles from San Diego, Calif., the tele- 
scope consists of an array of eight parallel rows of dipole elements 800 feet 
long and spaced 1,443 feet apart. Signals from the dipoles are fed through the 
transmission lines to the automatic pen recorder which is the eye of the instru- 
ment. Normally the telescope scans the sky vertically overhead but by electrical 
adjustment to the branching feeder system it can be tilted up to 45° from the 
vertical. The resolving power in an east-west direction is a fan-shaped beam 
width of about a fourth of a degree. 


Right: Dr. William C. Erickson checks 
the tracings of a distant nebula. Once the 
telescope has been aligned electrically in 
the desired direction, the recorder pro- 
duces a permanent record of radio 
emissions from sources which are invisi- 
ble to normal optical equipment. The left- 
hand clock indicates solar time, the right- 
hand keeps time by the fixed stars. A 
sidereal day, 23 hours, 56 minutes and 
4.09 seconds long, is used by astrono- 
mers as most accurate measure of 
celestial motion. 
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Key Kelvin and Hughes Ltd., Basingstoke, Hants, working Key 

p in collaboration with the Ministry of Supply, the Royal Air- 5‘ me 

, Mach scal 
A Speed display Wt Compass card craft Establishment and the Institute of Aviation Medicine, a veseaites - _ . " a synchronizing 
B Tape presentation J Compass monitoring have developed a flight data system which integrates the B Moving tape altitude scale . 2 
C Height display indicator flight and navigation information on a single panel display. C Fixed index J iaing monitoring 
D Attitude indicator K Roller blind An aerodynamic computer supplies Indicated airspeed and D Moving vertical speed a - 
E Slip indicator L Desired heading indicator Mach number to the horizontal speed display while altitude pointer istance scale and index 
silicic and vertical speed are presented on the height display. E Fixed vertical scale L Bearing index i 


, M Aircraft heading datum 
F Heading selector-knob ” The two attitude and navigation displays present informa- 


G Navigation display tion which previously required six separate indicators 
(Artificial horizon, director gyro/gyro magnetic compass, 
ILS Flight Director, Tacan range and bearing, and side 
slip information). The navigation display can be switched to 
present four modes of operation each of which previously 
required a separate indicator. (Compass mode, ILS mode, 
Tacan mode, and Homing mode). The two illustrations 
show the navigation panel switched to the Compass mode 
(left) and the Tacan mode (right). The incorporation of 
horizontal and vertical reading displays emphasizes the 
modern trend in the presentation of flight data. 


M Aircraft distance from 


F Barometric pressure 
Tacan beacon 


subsidiary scale 
G Setting knob 
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’ One of the most important electronic developments shown at the recent Farnborough over by signals from the leader cables. At about 100 ft. determined by the Radio Altimeter, 


ee 


SBAC Display was the automatic blind landing system AUTOLAND. Developed by the Mini- the Glide Path signal is automatically switched out (Attitude Phase) and the aircraft pitch 
stry of Supply's Blind Landing Experimental Unit, the system has been produced in conjunc- attitude is maintained constant at the datum established during the approach. At a height 
tion with Smiths Aviation Division (Automatic Pilot), Standard Telephones and of 40 ft. a flareout signal from the radio altimeter is switched into the autopilot pitch channel 
Cables (Radio Altimeter) and Murphy Radio (Magnetic Leader Cable equipment). (Flare phase). At about 20 feet the aircraft heading is corrected to remove crosswind drift 
The system supplies accurate control information to the aircraft automatic pilot in the final and aligned with the runway centre line. Automatic throttle control is fitted to maintain a 
stages of the approach, the leader cables on either side of the approach centre line providing constant airspeed down to a height of 50 feet. During the Flare and Land phases the power 
the azimuth control, and the radio altimeter supplying the height information to control the is further reduced to safe flight idling speed. The airborne equipment installed on the air- 
rate of descent and the automatic throttle control. The aircraft approaches on the standard craft weighs about 100 Ib. The Standard Telephones and Cables Radio Altimeter is 
ILS, signals from which control the autopilot. At about 300 ft., the azimuth control is taken illustrated (left). This newly designed instrument is accurate to + 1 ft. 
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A notable milestone was passed on September 15th when a RADAN 500 navigator came off 
the production line at the General Precision Laboratories plant, Pleasantville, N. Y. This 
was the 2000th doppler air navigation system to be produced by the company in the past five 
years. The RADAN 500 is the fourth generation of GPL dopplers and occupies 1.6 cubic feet of 
space in comparison to the 20 cu. ft. required by its earliest predecessor. Major components 
are: Antenna (upper left). Frequency Tracker (centre) and Transmitter/receiver (right). Indicator 
and Control Panel (below). The system weighs only 68 pounds. 





@ Model Al-59 Intake Noise Suppressor is the designation of this 
equipment, manufactured by General Acoustics Corporation, of West 
Los Angeles. It can be rolled in front of the air intakes of jet engines 
undergoing static tests, and is particularly effective in suppressing 
high-frequency noise at the compressor; a special bottom section 
prevents the ingestion of foreign objects by the jets. The Al-59 has 
already been purchased by United Air Lines in the USA. The sup- 
pressor, which weighs about 2,000 Ib., is approximately 9 ft. long, 








10 ft. high and 5 ft. deep. 








@ Gloster Aircraft, a member of the British Hawker Siddeley Group, manufactures airfield vehicles in large numbers. The picture at right shows the Gloster Verro runway sweeper with 
rotary brushes and a suction device. The left-hand picture shows Gloster fire tenders built for the Royal Air Force fire-fighting service on 7-ton Bedford chassis. 





@ At the 39th International Automobile 
Exhibition (IAA) held in Frankfurt a. M. from 
September 17th to 27th, 1959, Ad. Striver GmbH, 
Tankwagenbau, Hamburg, exhibited its new large 
airfield refuelling truck with a capacity of 9,900 
Imp. gall., pictured here. Specially designed for 
refuelling long-range jet airliners, the vehicle has 
a total length of 53.3 ft., a total width of 8.2 ft. and 
a height of 11.7 ft. Eighteen pneumatic tyres 
support the fully-laden weight of 131,170 Ib., or 
48,500 Ib. empty. The tank itself, which has the 
Striiver patent double-wedge cross-section, is a 
light metal stressed skin construction; three tank 
chambers each have a dome aperture and are 
accessible via a ramp and ladder. Two sets of 
props enable tank and towing vehicle to be set 





up separately when empty. The delivery rate is 
375 Imp. gall./min for a 24%” hose to 550 Imp. 
gall./min for a 3” hose. Nozzle pressure can be 
regulated. The numerous controls (e.g. water 
separators, filters, gas traps, meters, gyro pumps 
and the regulation system), are housed in an 
easily accessible sheet metal cabinet in the 
towing vehicle, which also contains the hydraulic 
mechanism for rolling up the hoses. As already 
mentioned, the tank has a double-wedge cross- 
section for separating the water from the fuel; 
the tank floor slants at an angle of at least 7° to 
the water collector in the middle. A limiter device 
in the control section automatically closes the 
filler neck during filling, and the rate of flow is 
440 Imp. gall./min. 





@ In collaboration with Deutsche Lufthansa AG and Rhine- 
Main Airport, Frankfurt am Main, Waggon- und Maschinenbau 
GmbH (WUMAG), of Krefeld-Linn, has developed the WUMAG 
aircraft loading platform shown here. The platform can be raised 
to a height of 12.8 ft. with a load of 3.5 tons and moved forward at 
the same time. 
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Low Fares 


Hawaii, the 50th State of the Union, is a 
land of surprises of all kinds. It is, for instance, 
the only sugar-producing territory in the world 
where the sugar cane has not ousted all other 
forms of agriculture, but has itself been over- 
taken by a purely luxury plant, the pineapple, 
cultivation of which was introduced by a 
“feckless’”’ American student—against the 
earnest advice of all the experts. 

But this is not the only amazing point. 
Although the Hawaiian Islands really became 
known only 180 years ago, when they were 
re-discovered by Captain James Cook, and 
although they remained unchanged for nearly 
another hundred years, the eight decades 
between 1870 and 1950 sufficed to make them 
a vital factor in the United States’ economic 
life: canneries, fishing, cattle breeding, ship- 
yards, military bases and... tourist attractions 


rr 


Island. 


which are reflected on gramophone records 
throughout the world. 

Italso goes without saying that Hawaiishould 
have set its own pace in the matter of aviation. 
Of course, the Pacific—like the Atlantic— had 
had its pioneers dedicated to bridging the 
2,000 miles from the Californian coast to the 
Hawaiian Islands group: Commander John 
Rodgers, Smith and Bronte and Amelia Ear- 
hart. But in view of the Atlantic’s “central 
position” between the world’s most air- 
minded nations, few would have believed that 
the first regular trans-ocean air services would 
run to Hawaii. Yet it cannot be denied that 
the first scheduled flight of a Pan American 
Clipper on the San Francisco—Honolulu route 
in 1936 beat the Atlantic service by a good 
three years. 


Honolulu, the capital, lies not on Hawaii Island but on neighbouring Oahu Island. World-famed Waikiki Beach stretches 


from the Hawaiian Village Hotel to Diamond Head. 

























Hawaiian Airlines’ DC-3 Viewmasters have 5-foot panoramic windows. In the foreground is Koko Head crater, Oahu 
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The aircraft brings an upsurge 
in tourist traffic 

Until a decade or so ago, Hawaii as a tourist 
centre was restricted to the small category of 
people who have not only a well-filled purse 
but also almost unlimited leisure at their dis- 
posal. The 2,000-mile sea trip from the U.S. 
West Coast to Hawaii remained beyond the 
reach of the man in the street. But once regular 
air services were inaugurated, there came a 
radical change in the situation. According to 
a recently-published survey, something like 
19 million Americans are seriously thinking 
of taking a holiday in Hawaii in the reason- 
ably near future. Thanks to the development 
of air transport in general and the introduction 
of jet services in particular, their dreams stand 
a good chance of coming true. During the 
1958-59 year alone, some 200,000 passengers 
arrived at Honolulu International Airport, or 
four times as many as by ocean liner. In addi- 
tion, the airport handled half a million inter- 
island passengers. During this period aircraft 
movements at Honolulu numbered 95,860 
airliners, 32,416 private aircraft and 151,239 
military aircraft. 


Competition ensures attractive fares 


When Pan American World Airways inau- 
gurated scheduled services to Hawaii, the jour- 
ney by Clipper flying boat took roughly 22 
hours—compared with under five hours by 
jet aircraft today. With World War II and 
the long-distance services introduced shortly 
afterwards, trans-Pacific flights became com- 
monplace. Pan American was followed by 
United Air Lines, Northwest (Orient) Air- 
lines, Canadian Pacific Airlines, Qantas 
Empire Airways, Transocean Airlines, Japan 
Air Lines and British Overseas Airways Cor- 
poration. Today still more airlines have ap- 
plied to the U.S. Civil Aeronautics Board 
for permission to operate regular services to 
Hawaii. For example, Western Air Lines wants 
to fly to the islands with Boeing 720s or Con- 






























vair 880s, while Continental Airlines plans to 
use Boeing 707s. At the present time 114 
flights are operated to Honolulu International 
Airport weekly. Most of the aircraft used are 
Douglas DC-6Bs or DC-7Cs. However, Pan 
American is operating Boeing 707s, Qantas 
Lockheed Super Constellations, Transocean 
Boeing 377s and BOAC Bristol Britannias. 
And United Air Lines plans to introduce 
Douglas DC-8s shortly. 

With the growing popularity of Hawaii as 
a tourist centre, the outbreak of a rate war 
between the rival airlines was not surprising. 
Cheap fares and inclusive tours are the order 
of the day. One ticket agency, Trans-Conti- 
nental Airlines Agency Corporation, adver- 
tises for example “Fly from California to 
Honolulu for $88.00”. A closer look reveals, 
however, that this is the single fare. The full 
cost is $198.20, which covers the round 
trip, all taxes, meals en route, insurance and 
55 |b of free baggage. The company also claims 
to have “‘the only airborne TV” and Hawaiian 
music. 





MNAWAUAH AIRLINES 





Hawaiian Airlines plans to branch out into trans-Pacific 
services. Map shows projected routes radiating from 
Honolulu. 
inter-island traffic 

Pan American’s Clipper flying boats were 
by no means the first aircraft to be seen in the 
Hawaiian Islands. Back on November 11th, 
1929 Inter-Island Airlines had opened services 
with two Sikorsky S-38 amphibians. When 
inter-island shipping was suspended in 1948 
aircraft became the only means of transport 
between the islands until a ferry service was 
reopened in 1958. Meanwhile a second do- 
mestic airline, Aloha Airlines, has been 
formed; its Douglas DC-3 airliners have 
panoramic windows and bear the proud name 
of “‘Vistaliners’’. In February 1959 the fleet 
was supplemented by three Fairchild F-27s, 
and the company has recently ordered another 
three of these aircraft. 

Inter-Island Airlines, the pioneering com- 
pany, became Hawaiian Airlines in 1941 and 





















During 1958—59 (to June 30th) Honolulu International 
32,416 


Airport handled 95,860 commercial aircraft, 
private aircraft and 151,239 military aircraft. 





Aloha Airlines has been operating three Fairchild F-27 
turboprop airliners on inter-island services since spring 
1959 and recently ordered another three of these aircraft. 





Hawaiian Village Hotel was built by American indus- 
trialist Henry J. Kaiser. South Seas atmosphere with 
full modern comfort... 





“Folies-Bergére” beneath the palm trees. 


“Kissing Sam” welcomes tourists. 
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in the same year switched from amphibians 
to landplanes. Three Douglas DC-3s took 
off one August morning from Oakland, Cali- 
fornia, and flew in formation to Honolulu in 
just under 15 hours—the longest over-water 
flight ever made by the good old DC-3. Early 
in 1953 Hawaiian Airlines received five Con- 
vair 340s, thus putting the first pressurized 
aircraft into service on the island route. Today 
the company’s fleet comprises seven DC-3s, 
seven Convair 340/440s and one DC-6A/B. 


Expansion plans 

Paradoxically enough, the fact that Hawaii 
is already the most airminded region in the 
world sets Hawaiian Airlines a difficult prob- 
lem. Since even the most remote parts of the 
islands are already connected with the capital 
by regular air services, the only way in which 
the leading domestic carrier can expand is by 
breaking into the Pacific business. In July 1958 
the company inaugurated trans-Pacific opera- 
tions from San Francisco to Tokyo via 
Honolulu, for the Military Air Transport 







A group of American tourists is welcomed with leis and 
folk songs. Genuine Polynesian Hawaiians are becoming 
rare and are “reserved for hospitality to tourists”’. 


Service, using a Douglas DC-6 aircraft. Then 
on March 17th, 1959 it applied to the Civil 
Aeronautics Board for authorization to oper- 
ate the following scheduled jet services: 
Hawaii to San Francisco and Los Angeles, 
Hawaii via the South Pacific to Tahiti, Samoa, 
the Fiji Islands, Sydney and Auckland, and 
Hawaii to Japan, the Philippines, Hong Kong, 
Formosa, Okinawa and Korea. 

In other words, Hawaii’s domestic opera- 
tors are in no mind to leave the monopoly of 
the rewarding overseas traffic to their con- 
tinental American rivals without a struggle, 
but are energetically making their own claims. 
For tourists there are flower leis, surf-riding 
and hula girls... for the airlines careful cal- 
culations of the lowest fares that are econo- 
mically feasible. 
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IATA as Lively as Ever 


As an introduction to the feature on the IATA Annual 
General Meeting which is to appear in the December 
issue of Interavia Review, some extracts from the 
Annual Report of IATA Director General Sir William 
Hildred are given below. In addition, the reader will find 
in the yellow pages news telegraphed from Interavia’s 
representative covering the meeting in Tokyo. Editors. 


**... The jet has an enormous appetite for 
fuel. In one minute it consumes an amount 
equal in weight to a man and a dog...” 


If this striking sentence is taken from the 
Annual Report of the Director General of 
IATA and placed at the head of this catalogue 
of the vicissitudes of world air transport, it is 
only to show that IATA is not in a state of 
fossilization, but is just as sprightly as on 
August 28th, 1919, when six European air 
transport companies stood godfather at its 
baptism. IATA is not asleep, its Director 
General is younger than his years, and it is 
easy to see from the recent debates on tariffs 
that the opposition within IATA has lost 
nothing of its original keenness. 


For—and this, too, is evident from the 
opening words of the present ‘article—the 
thoughts of IATA officials and members have 
long turned on the crucial question, still 
unanswered: What will jet transport bring, 
once it has spread through all the companies, 
and how can it be made to pay? Without 
attempting to anticipate the as yet unpub- 
lished results of the IATA Traffic Conference 
in Honolulu, and without taking sides in the 
dispute as to whether tariffs should be 
lowered, raised or maintained at their present 
level, it is still quite obvious that the experts 
are anything but united regarding the course 
to be taken. 


Sir William’s report on the past year states 
clearly and objectively the considerations 
which appear essential to a satisfactory solu- 
tion of this basic problem. 


@ At the end of 1959 scheduled operations will 
be carried out with over 300 turbine-powered 
aircraft offering a greater annual volume than 
all the other 3,400 aircraft of IATA members. 
**.. « We shall have to feed progressively larger 
gobbets of traffic to these monsters, or they 
will eat us up, capital and all...” 


@ The introduction of jet aircraft and economy 
fares during the past year has given the airlines 
for the first time ‘“‘a combination of highly 
productive aircraft with really low-fare service. 
Whether we have got the mixture in the right 
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proportions remains to be seen, but this is the 
medicine we need for future growth...’ 

e “... If an attractive product is priced low 
enough, there is no limit to the amount which 
can be sold. If it is priced too low, there is a 
limit, which is called bankruptcy.” 

How cheaply can the product of air traffic, 
namely transport, economically be sold? Sir 
William analyzes this with reference to all 
factors at present known: passenger volume, 
prospects of an increase in freight operations, 
financial situation of the air transport industry, 
measures taken by the civil and military 
authorities etc. 


Passenger volume 

As far as passenger traffic is concerned, the 
introduction of jet services has occurred in a 
year in which the increase in its volume has 
been showing unhealthy signs of stagnation. 
At the beginning of his annual report Sir 
William quotessome ICAOstatistics: although 
a “record number” of 88 million passengers 
was carried by the world’s airlines in 1958, 
the increase over the 1957 figure of 87 million 
was a mere 1.2 percent by comparison with the 
annual increases of 12 percent and over which 
had become customary since 1952 (1952/53: 
13%; 1953/54: 12%; 1954/55: 17%; 1955/56: 
13%; 1956/57: 13%). 

Admittedly, the smaller rate of volume 
increase on a world-wide scale during 1958 


Scheduled traffic of IATA members 1949 — 1958 


The top line shows the development of passenger traffic 
in millions of passengers, the middle line the development 
of air freight operations in millions of tonne-kilometres, 
the bottom line the development of mail transport in 
millions of tonne-kilometres. 
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as compared with 1957 was primarily due to 
the negligible rate of expansion in U.S. 
domestic operations as a result of the econo- 
mic recession; in any case, international 
passenger traffic handled by IATA members 
showed a considerably higher rate of increase 
than U. S. domestic or intra-European traffic. 
In 1958 there was an increase of 12.4 percent 
over the volume of passengers carried by 
IATA member companies on international 
services in 1957. A further encouraging sign 
was the rise in North Atlantic passenger 
traffic, which in 1958 exceeded ocean traffic 
for the first time. Nor should one overlook 
the extraordinarily high load factors recorded 
on the new jet services, which were to some 
extent responsible for these figures, or the new 
upward trend during the first six months of 
1959. 

The fact nevertheless remains that the air 
transport industry entered the jet age at a 
time when the rate of increase in traffic volume 
was falling, whereas the introduction of jet 
services would have demanded a sharper rise 
in the curve. 


Air freight 


Sir William’s report is even more reserved 
regarding the situation and prospects of the 
air freight business. 

In 1958 the world’s air transport companies 
recorded about 1,700 million freight tonne- 
kilometres. Over the North Atlantic the rise 
over the previous year was 22 percent, but 
on a world-wide basis it reached only a bare 
1 percent compared with increases of 9 per- 
cent for 1956/57 and 14 percent for 1955/56. 
This means that a very large part of available 
cargo space was being flown empty. 

**Admittedly,” continues Sir William, “1958 
was an unusual year, and what we know about 
1959 indicates that it will be better, but so far 
as cargo is concerned it will not be good 
enough. Cargo space offered in both mixed 
and all-cargo aircraft will increase enormously 
over the next few years. Over the North 
Atlantic it will be doubled... and our 
arrangements for making the most of it are 
not as advanced as they are in the passenger 
field.” 


Financial situation 
Although a year ago it was possible to cal- 


culate a modest operating profit for the 
world’s air transport companies from the 
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ICAO statistics for 1957, ICAO’s revised 
figures for that year have since shown a deficit 
of $41 million (operating revenues of $3,971 
million and operating expenses of $4,012 
million). What is more, according to the 
statistics so far available, these losses were 
increased by a further $160 million in 1958 
(revenues of $4,200 million, expenses of 
$4,360 million). 

Everyone knows that in recent years the 
world’s air transport companies have been 
constantly complaining of too narrow profit 
margins. But there is still a difference between 
a margin of profit, however modest, and 
losses amounting to between | and 3.7 per- 
cent of total turnover. It is true that the diffi- 
cult financial situation can be attributed 
largely to the outlay on the turbine-powered 
fleets which, in the long run, will restore the 
companies’ balance-sheets to health; at the 
moment, however, no-one can deny that 
1958’s operating statistics and financial results 
leave much to be desired. 


Government curbs 


Sir William mentions two particularly 
serious instances in which Government meas- 
ures have checked the development of jet 
traffic: firstly, the military authorities have 
blocked off flight levels above 25,000 feet, 
these being the only altitudes at which fuel- 
hungry jet aircraft can operate economically, 
and secondly, governments are tending to 
raise charges for the use of airports and navi- 
gation installations. As regards airspace block- 
ages, there have been signs of good will on 
the part of the military in recent months, but 
the restrictions are being removed too slowly, 
and the situation will become critical by 1960 
with the introduction of jets in large numbers. 
As for airport charges, the Director General 
warns governments against turning the screw 
too tightly. Each increase in charges limits the 
companies’ ability to attract tourist traffic and 
deprives the State concerned of an important 
source of income. 


... Can tariffs still be lowered? 


In spite of all these difficulties Sir William 
advocates further tariff reductions within 
economically feasible limits: “Our markets 
are inexhaustible so long as we keep the fares 
down, down, down.” 

Apparently, however, he does not wish to 
go as far as certain staunch partisans of tariff 
reduction including, as of old, PAA President 
Juan Terry Trippe and, more recently, Harold 
Watkinson, British Minister of Transport 
and Civil Aviation. 

Before the Honolulu Conference opened, 
Sir William wrote in the “‘Financial Times” of 
September 7th, 1959: “‘What the Conferences 
must consider, however, is to what extent 
fares and rates can be lowered within the 
essential limits placed on their pricing by the 
cost of producing the service; and I am bound 
to say that the public appetite inevitably runs 
rather faster than the improvement in aircraft 
economy and airline efficiency which alone 
can make fare reductions possible.” 


The World’s First Satellite Plant 


The foundation stone of the 346,000-square- 
foot building shown here was formed in a sense 
by a denial—a vehement denial by the Lockheed 
management of a rumour circulating early in 1956 
that Lockheed was planning to abandon the mis- 
sile research which it had begun some time 
before. 

On the contrary, stated the late Dr. L. N. Ride- 
nour, at that time head of the Missiles Systems 


“ 


Division’s Research Laboratory, “‘our basic 
missile research programme will be stepped up 
appreciably in 1956. I might say that it will be 
increased several hundred percent over 1955.” 
Earlier, Hall L. Hibbard, Lockheed’s Engineering 
Vice President, had said that those who main- 
tained missile research was dead at Lockheed 
were “‘ill-advised”. Confirmation of these state- 
ments came only a few weeks later when Lock- 


Lockheed’s Satellite Production Building at Sunnyvale, California. 





heed President Robert E. Gross announced a 
three-year construction programme for scientific 
laboratories and production facilities, including 
a $7,000,000 building at Sunnyvale, California. 
The actual use to which the new buildings were 
to be put, however, was a closely guarded secret. 
And when New York reporters asked a Lockheed 
spokesman whether there was any truth in the 
rumour that the company was engaged on studies 
for a reconnaissance satellite, all the reply they 
got was “no comment”’. 

Two years later, in July 1958, while construc- 
tion work was still in full swing, an advance guard 
of 175 engineers from the Missiles Systems 
Division moved to Sunnyvale. Today the result 
is clear for all to see. Or at any rate the architec- 
tural result, since details of the research and pro- 
duction to be undertaken at Sunnyvale are still 
sparse even in the official Lockheed release of 
September 21st, 1959. On the activation of the 
new Satellite Production Building Herschel 
J. Brown, Lockheed Missiles and Space Division 
General Manager, said that the building is the 
headquarters for the Discoverer, Midas and 
Samos satellite development. The Midas satellite 
is being developed as an early warning system 
against ballistic missile attacks, the Samos is an 
advanced reconnaissance system, and the Dis- 
coverer programme covers a series of scientific 
experiments under which six satellites have 
already been launched. All work is being carried 
out in conjunction with the Air Force Ballistic 
Missile Division, and Lockheed has moved nearly 
2,500 scientists, engineers, technicians and 
administrative personnel to Sunnyvale. 

Anyone desiring further details should apply 
to one of the above-mentioned sources though 
the prospects of such an inquiry are not very 
clear. 
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What's in the Air? 





The first of thirteen English Electric Canberra Mk. 12s ordered by the Royal New Zealand Air Force, on a test flight over 
the Lancashire coast. The aircraft was delivered on September 17th. 


@ The U.S. Civil Aeronautics Board is studying the 
feasibility of a proposed non-reservation air coach 
service between Washington and New York City, 
similar to a busline service. CAB has asked the Port 
of New York Authority and four airlines serving the 
two cities (Eastern, Northeast, American and National) 
to report on the potential market, revenue and expenses 
for such flights. A similar service is already in opera- 
tion between Rio de Janeiro and Sao Paulo, Brazil. 


@ The Swissair Board Meeting on September 30th 
decided to amend the carrier’s October 1958 order for 
five Convair 880s to seven Convair 600s (Coronado); 
the aircraft are to be delivered in the spring of 1961, 
for entry into service at the beginning of the summer. 
Within the terms of the Swissair/SAS agreement, 
Swissair will lease two of the Coronados to SAS for a 
period of four years.—Convair’s Geneva Office says 
that SAS, Scandinavian Airlines System, has also 
ordered two Convair 600s. With the two on lease from 
Swissair SAS will thus have a total of four aircraft of 
this type. 


@ Sabena recorded its 250,000th helicopter passenger 
last month; the carrier inaugurated helicopter passen- 
ger services on September Ist, 1953.—Sabena winter 
timetables, effective from November Ist, 1959, makes 
provision for seven flights weekly to North America, 
four of which will be operated by the Boeing 707 as 
from February 15th. Of these, three will fly non-stop 
to New York and one via Montreal. From the same 
date, Sabena’s Boeing 707s will fly to Léopoldville and 
Johannesburg, with an intermediate stop at Rome. 


@ The first of 12 Lockheed Electras for KLM Royal 
Dutch Airlines arrived at Amsterdam-Schiphol air- 
port on September 29th, after a direct flight from 
Idlewild lasting 10 hours 5 minutes—KLM Electras 
will be introduced into first service on December 15th 
on a once weekly flight Amsterdam—Diisseldorf- 
Vienna—Istanbul—Ankara-—Cairo; a second service will 
be inaugurated on December 17th Amsterdam—Frank- 
furt-Budapest-Instanbul-Cairo. All flights will have 
tourist and Sleepair accommodation.—KLM will also 
be reopening services between Rotterdam and London 


Cessna Aircraft Company has developed a four-seat liaison and multipurpose aircraft based on the T-37 two-seat trainer. 
The new model, designated 407, is powered by two Continental 356-9 (J69) jet engines, each of 1,400 Ib thrust, has an 


all-up weight of 9,300 lb and average cruising speeds between 310 and 400 knots. 


a 





1400 INTERAVIA No. 11/1959 


TO 2 SF 





on November 2nd, operating Vickers Viscounts on a 
twice-daily round trip between the two cities. As 
KLM’s Viscounts are based at Schiphol, the first out- 
ward service each day will leave from Amsterdam, and 
the last inward service will end there. 


@ The Douglas DC-8 entered scheduled commercial 
operations with United Air Lines’ and Delta Air Lines’ 
services from New York on September 18th, according 
to plan. The intercontinental model of the DC-8 (four 
Pratt & Whitney JT4 turbojets) is scheduled to enter 
service early in 1960. 


@ The first Boeing 707-420 (destined for BOAC) made 
a first Seattle-Tokyo non-stop flight at the end of 
September, covering the 4,815-mile journey in 10 
hours 55 minutes. The flight was carried out as an 
FAA functional reliability test. Average speed was 
441 m.p.h., average head winds encountered 85 
m. p. h. (but for a period of one hour a 207 m. p. h. 
head wind). Take-off weight was 302,000 Ib, and on 
arrival in Tokyo the 707 had enough fuel for a further 
one and a half hours’ cruise. 


e@ Airco (The Aircraft Manufacturing Company—a 
consortium of de Havilland, Hunting and Fairey) will 
shortly send comprehensive engineering and sales 
teams overseas as part of a worldwide campaign to 
sell the D. H. 121. First flight of the aircraft is sched- 
uled for 1961 and C of A is forecast for 15 to 18 
months later, using three or four aircraft. Reverse 
thrust will be offered on two engines, and as an 
optional extra on the third. If plans mature, Airco will 
build 100 aircraft in the first 18 months of production. 


@ Sud-Aviation has booked, in addition to 240 SE.3130 
Alouette II helicopters (Turboméca Artouste ) on order 





Air Marshal S. Mukerjee, Chief of the Air Staff, Indian Air 
Force, in the pilot’s cabin of the Avro 748 medium-range 
turboprop aircraft. This aircraft is being built in India under 
licence to replace the Air Force’s Douglas Dakotas, and it 
is probable that Indian Airlines Corporation will also place 
orders. 


for the French Government, export orders from 
17 countries for a further 234, to a value of 10,000 
million francs. Major overseas customers include 
West Germany (130), Sweden (23), USA (17) and 
Switzerland (10). At September Ist 270 Alouettes had 
already been delivered, 164 to the French forces and 
106 overseas. 


@ West Germany’s aircraft industry is to develop two 
medium-range passenger transport aircraft; the 
Federal Economics Minister will shortly present a bill 
to the Cabinet to authorize DM60 million funding for 
development costs. From a total of 13 German designs 
submitted, two have been selected for further develop- 
ment work; these are for a 23-seat and an 80-seat 
model, both powered by jet engines (turboprops ?); 
both the southern and northern branches of the 
German industry will be involved in the production. 


@ The U.S. Air Force has now definitely cancelled 
development of the North American F-108 Mach 3 
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interceptor, for financial reasons. Over $150 million 
has been invested in the project to date, and another 
$50 million may be required before the contract is 
finally terminated; the USAF had originally planned 
to have about 500 F-108s in 20 squadrons, and the 
experimental model was due to make its first flight 
next year. Cancellation of the project will result in a 
saving of something like $2,400 million over the next 
few years, and will reduce North American Aviation’s 
work force by approximately 2,000, half in Los 
Angeles and half in Columbus, Ohio; it will also cut 
the company’s sales by 14 percent in the next fiscal 
year, to an estimated fiscal 1960 level of about $1,200 
million. North American emphasizes that the cancel- 
lation of the F-108 will not affect its work on the B-70 
Valkyrie intercontinental jet bomber. Development of 
the Hughes fire control system and its related GAR-9 
air-to-air missile will continue because of its possible 
use in other USAF interceptors. 


@ The 1960 versions of the Piper Comanche four-seat 
sports and touring aircraft will have a new type of 
cabin ventilation system and altered cabin design 
(adjustable seats etc.). Two versions of the Comanche 
are offered for 1960, one powered by a 180 h. p. 
Lycoming 0-360 engine, the other by a 250 h. p. 
Lycoming 0-540 engine. The 250 h. p. version will be 
brought onto the market in November 1959, while the 
180 h. p. version should be ready by January 1960. 
The airframes of the two versions are identical, though 
the Comanche 180’s all-up weight is 2,550 lb. with a 
useful load of 1,075 Ib., and the all-up weight of the 
250 is 2,800 Ib. with a useful load of 1,200 Ib. 


@ Handley Page is constructing a wooden jet-powered 
supersonic vehicle under contract from the Ministry 








Breguet Br.940 STOL aircraft, forerunner of the Br.941 and Br.942 production models. The Br.940 is powered by four Turboméca Turmo II turboshaft engines, each of 400 h.p., 
while the production models will have de Havilland Gnomes (T58), each of 1,250 h.p. 


of Supply; designation HP. 115. The HP. 115 forms 
part of a coordinated Government supersonic 
research programme but is not, as some newspapers 
have suggested, directly concerned with supersonic 
transport. In fact, the HP. 115 may be taking part in 
a military programme. 


@ According to Union Carbide International Company, 
a division of Union Carbide Corporation, protective 
paints with phenolic resin base are suitable for the 
inner walls of wind tunnels. Two years ago the super- 
sonic wind tunnel at Cornell University Aeronautical 
Laboratory, Buffalo, N. Y., was painted with this 
substance and proved satisfactory in operation. 


@ Vanguard Air and Marine Corporation has begun 
Static tests on the prototype of its Model 2C two-seat 
VTOL aircraft in Paoli, Pennsylvania. 


Final assembly of the prototype of the Boeing 720 (two 
Pratt & Whitney JT3-C7, each of 12,000 lb thrust). The 
model, which is designed for medium-haul operations, can 
transport 90 to 150 passengers at speeds of the order of 
Mach 0.9. FAA type certification is expected in April 1960. 
Forty-six Boeing 720s have so far been ordered, of which 
eighteen, including the first, are to go to United Air Lines. 






















The Fokker F.27 Friend- 
ship in Philippine Air Force 
colours. The first Friend- 
ship was flown from Am- 
sterdam to Manila in Sep- 
tember, and two others will 
be delivered in February 
1960. The aircraft, which is 
fitted with auxiliary tanks 
and weather radar, is to be 
used for personnel trans- 
port. — Pakistan Internatio- 
nal Airlines has signed a 
contract for three Fokker 
F.27 Friendships for delivery 
during 1960. The carrier 
also took an option on a 
further six F.27s for pos- 
sible delivery in 1961. 

































from the fuselage to facilitate maintenance. 
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René Caudron, a pioneer of French aviation, has died at the 
age of 75 years. In 1912 he and his brother designed the 
famous G-3, in which Vedrine landed on the roof of the Paris 
store Galeries Lafayette, Adrienne Bolland flew over the 
Andes in 1921 and Durafour landed beneath the peak of 
Mont Blanc. His G-4 was the first twin-engined aircraft to 
be manufactured in quantity and to be capable of flying on 
one engine. Caudron’s aircraft set many world records, and 
he himself won the Minneapolis air race in the USA in the 
teeth of fierce competition. The picture shows one of the 
Caudron brothers’ first biplanes outside the “‘factory’’ in 
about 1910. 


The Piper PA-25 Pawnee, now in production at Piper's Lock Haven, Pennsylvania, plant. The Pawnee is powered by a 150 h.p. Lycoming 0-320 engine, which can easily be swung out 





Zurich-Kloten is preparing to receive jet traffic. These steps 
are for the Douglas DC-8 and can be set at right angies to 
or parallel with the fuselage. By comparison, the steps for 
the DC-3 look almost like a toy. Swissair has also been 
using a new type of hydraulic loading platform at Kloten, 
capable of raising loads up to 10 tons to the level of the 
aircraft's hatch. The platform is also suitable for road trans- 
port, carrying loads up to 5 tons. 








The airport surface detection radar (‘‘taxi’’ radar) developed by Airborne Instruments Laboratory, a division of Cutler- 
Hammer, Inc., for the U.S. Air Force and the Federal Aviation Agency, on the control tower of New York’s Idlewild air- 
port; it is protected from wind and weather by an inflatable spherical radome 17 ft in diameter, of which the Aviation Pro- 
ducts Division of the Goodyear Tire and Rubber Company is producing 14 for Airborne Instruments Laboratory. 
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@ A new 360-channel VHF transceiver system (Type 
618F-1) weighing only 12.6 lb. and designed for panel 
mounting in light and medium aircraft, has been 
introduced by Collins Radio Company. It covers the 
118.0—135.95 Mc/s range and its power supply is 
adaptable to either 13.75 or 27.5 volts. Dimensions: 
3%, x 5% X 97/so in. 


@ Canadian Pratt & Whitney Aircraft announces the 
development of a small, lightweight free turbine 
engine designed for low-cost use in light aircraft and 
helicopters. The engine, designated PT-6, weighs 
250 Ib. in its turboprop version and develops 500 
e.s.h. p. It offers a guaranteed specific fuel con- 
sumption of 0.69 Ib./e.s.h.p.h. The turboshaft model 
weighs only 225 Ib.; it produces 500 h. p. at take-off 
condition. A single stage of gearing provides 6,000 
output shaft r. p.m. for the turboshaft version. A 
second stage of gearing in the turboprop version 
provides 2,400 propeller r. p. m. Development testing 
of the PT-6 is under way, and prototype flight engines 
will be available in 1961. 


@ A_ new ceramic material, known under the desig- 
nation «Lucalox», has been announced by the 
General Electric Research Laboratory’s Metallurgy 
and Ceramics Research Department. Lucalox is made 
from powdered aluminium oxide as a basic material; 
this powder is pressed at room temperature, then fired 
at temperatures that are higher than usual for ceram- 
ics. The new material readily transmits light, possesses 
high strength characteristics, can withstand much 
higher temperatures than most ceramics now in use (it 
is stable at temperatures close to 3,600°F) and can be 
pressed into any shape required. 


@ Pre-Flite Industries’ Air-Torg turbine engine starters 
have been ordered by American Airlines for use 
throughout the USA. Deliveries of the starters, desig- 
nated HAS-317-MF60-40, began in mid-September. 
They are of the stored air type with an air receiver 
capacity of 70 cu. ft. and a charge time from zero to 
capacity of 50 minutes. The stored air is enough for 
four complete starts. Pre-Flite is a subsidiary of the 
Avco Corporation. 


@ Seven production models of the Fairey AEW.3 
Gannet radar early warning aircraft have been under- 
going flight tests and, together with the prototype, 
have so far logged more than 500 flight hours. Main 
dimensions: span 54 ft. 7 in., or 20 ft. with folded 
wings; length 44 ft.—Powerplant consists of a Bristol 
Siddeley Double Mamba ASMD.8 propeller turbine 
of 3,875 e. h. p. 


@ Minnesota Mining and Manufacturing Co. reports 
the development of new resin-coated fabrics resistant 
to jet fuels, gasoline and other chemical solvents. 
Capable of retaining their strength and flexibility 
over a wide range of temperatures, the new fabrics 
are produced by applying a resin to Dacron, glass 
cloth, nylon and other materials in suitable weaves 
and in weights from seven to fourteen ounces per 
square yard. Now being placed on the market, the 
fabrics range in price from $ 2.00-$ 6.00 per square 
yard. 
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From Ireland to Australia, from Alaska 
to Iran, the twin engine turboprop F-27 
“Friendship ” makes now friends daily. 
The comfort, speed and reliability of 
this trim, medium-sized airliner have 
been widely recognized since its intro- 
duction in 1955, and it is becoming 
increasingly popular for commercial 
passenger and private industrial pur- 
poses. 


Contributing to the dependability, and the safety, of the F-27 
is the superior quality Auto-Lite wire used in the plane's 
electrical systems. Auto-Lite Type B-1 Cable, used by Fokker 
in the “ Friendship " series, exceeds the basic Military Speci- 
fications of the United States Government. 

This wire, like all Auto-Lite Aircraft and Electronic Wire, 
guarantees lightest weight and smallest uniform diameter. 
Like all Auto-Lite Wire, it is resistant to abrasion, solvents 
and impact... will not support fungus growth . . . is definitely 
flame resistant. Rigorous and continuous performance tests 
give all Auto-Lite Aircraft Wire high ratings for temperature 
stability and for cold flexibility. 


THE 
ELECTRIC 
AUTO-LITE 
COMPANY 


Export Division ¢ Chrysler Building * New York 17, N.Y., U.S.A. 


Upon request, Auto-Lite will 
be glad to supply samples, 
specifications or a complete 
listing of all the approved 
Aircraft, Electronic and 
Industrial Wire that is manu- 
factured to Military Specifi- 
cations. Write to... 
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Auto-Lite Wire has been selected by manufacturers as 
original equipment in propellor driven, turboprop and jet 
aircraft for power and lighting circuits, relays and various 
electrical connections. It is widely used, also for maintenance 
and modification work. 


From two modern plants, both recognized on Government 
Qualified Products Lists, Auto-Lite supplies wire to airframe 
makers, airlines and Government agencies all over the 
world, as well as to numerous divisions of the United States 
Department of Defense. 
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Specification MIL-W-5086A, Type II, B-1 


AUTO-LITE AIRCRAFT CABLE 


A light-weight, flexible, small-dia- through 12. Also offered in Shielded 
meter low tension wire. Conductor version (MIL-C-7078A) below with 
of tinned copper strands, insulated closely-woven tinned-copper shield 
with PVC, designed for general air- over basic wire. 

craft use up to 600 volts and at con- 
tinuous conductor temperatures up to 
te &. White, with close-weave 
white glass braid plus clear extruded 
nylon jacket. Available in sizes 22 


Specification MIL-C-7078A, Type II, B-1 


Type I, Ill and other Type II wires in 
this same Military Specitication Series 
are also available in sizes 22 through 
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CANADAIR JET-PROP CL-44 


...a truly capable all-cargo aircraft 


The CL-44 is an uncompromised aircraft that has been 
designed specifically to meet the immediate requirements for 
an aircraft that will significantly lower the cost of air cargo 
movements. In terms of volume, payload, speed, range and 
costs it will provide an unparalleled service to business and 
industry that will trigger an unprecedented increase in air 
freight volume. 


The characteristics of this long-range all-cargo aircraft are 
unique and differ importantly from the characteristics of an 
essentially passenger-configured or military-configured air- 
plane that has been adapted to commercial cargo capabilities. 





The CL-44 provides: 


A turbo-prop propulsion system, which in comparison with 
turbo-fan and turbo-jet, offers the most efficient combination 
of payload and speed for optimum economy. 


Direct operating costs of less than 4 cents a ton mile, and a 
break-even load factor as low as 28%. 


Mechanical loading facilities and swing-tail that reduce ground 
time, manpower and costs, and increase utilization. 


In 1961, more than a year ahead of any other long-range 
turbine powered cargo aircraft, fleets of CL-44s will go into 
service with the world’s largest air cargo carriers. 


CANADAIR — 


LIMITED, MONTREAL 


the Canadian Subsidiary of 


GENERAL DYNAMICS CORPORATION 


Your request for detailed information on the Canadair CL-44 will receive 
our immediate attention: contact our European representative: 
J. H. Davis, Princes House, 190 Piccadilly, London W.1. 





TRANSISTORIZED 


EARCH AND RESCUE BEACON 








Weighing only 1 Ib, the TH.C.986 automatic sub-miniature transmitter-receiver is simple and 
reliable in operation ; it enables a survivor to signal his position to any aircraft with a homing } 
device or a UHF receiver tuned to the distress frequency. Its R/T operation also enables 
survivors to communicate with aircraft. 
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Ranges : 30 miles (R/T), 60 to 75 miles (W/T) 











The distress signal is automatically transmitted by pulling a ring, and speech communications 
are made by a unit consisting of microphone and headpiece. The equipment is completely 
waterproof in up to 13 feet of water. It can be supplied either from a dry battery or from a | 
battery actuated by contact with sea water. TH.C.986 sets are normally preset in the 238-248 
Mc/s band and are tuned to the UHF aeronautical distress frequency (243 Mc/s) ; if required, F | 
they can be set to the VHF aeronautical distress frequency (121.5 Mc/s). 











Low consumption gives high endurance: 15 to 30 hours according . a 
to battery used ir 
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THOMSON HOUSTON 





COMPAGNIE FRANCAISE THOMSON-HOUSTON - GROUPE ELECTRONIQUE 173, BD. HAUSSMANN, PARIS 8e 








GROUND/AIR U.H. F. 
EQUIPMENT .TH.C. 9600 


3500 CHANNELS 


Simple and rubust, the TH.C 9600 equipment is designed for communications between 
air squadrons and ground bases, control towers or radar operations rooms. It is housed 
in standard cabinets, thus enabling it to be adapted to many roles simply by adding 
sections. This design, coupled with its technical excellence, has led to its adoption 
by the Air Ministry to equip French air bases, and quantity production for the French 
Army is under way. 

The equipment works in the 225-399.9 Mc/s frequency range on 3,500 channels spaced 
at intervals of 50 kc/s. Any one of these frequencies can be selected without difficulty. 
COMPAGNIE FRANCAISE THOMSON-HOUSTON manufactures a similar 1,750- 
channel equipment operating in the same range. 
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Down-to-earth safety for fast-landing jets 


Tires posed no problems for the Wright brothers—they used skids. 
But tires figure vitally in flying today, with more than 100 tons of 


jet slamming into abrasive runways with smoking impact. To find 
tires tough enough to withstand these punishing landings, major 


airlines and military plane makers turn to Firestone for the develop- 


ment of high-performance tires. 


And Firestone tires have surpassed the exacting qualifications 
demanded by today’s fast jets. The exclusive Firestone S/F (Shock- 
Fortified) Nylon cord body and Firestone Rubber-X, the longest 
wearing rubber ever used in Firestone tires, give them the extra 


strength and safety required by modern planes. 


For down-to-earth safety be sure that you have Firestone tires 
on your planes. Ask your Firestone Distributor for this folder illus- 
trating and describing the complete line of Firestone Airplane tires 
or write to Firestone International Company, Akron 17, Ohio, U.S.A., 
or Firestone Tyre and Rubber Co. Ltd., Great West Road, (Middle- 


sex) Brentford, England. 
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Making the Best Today Still Better Tomorrow 








Reliable RADAN 500 


GPL. s new commercial Doppler system 


ANTENNA 


RADAN 500 Doppler radar, GPL’s all new ARINC system for airlines, 

offers the reliability and longevity of service that only 13 years of direct ; 
Doppler experience can insure...reliability resulting from flight-proven INDICATOR 
designs based on 10 years of product improvement programs, service 

feedback on more than 1,500 operational GPL Doppler systems, 

and special attention to the design and maintenance philosophies of 

commercial airlines. 


SELF-CONTAINED: Ground speed and drift angle, displayed directly, 
continuously, and accurately — over the poles, over oceans, over any 
terrain, day or night, good weather or bad—provide a dramatic 
extension of airline capabilities and important operational savings. 


VERSATILE: Outputs for navigation computers, flight directors, autopilots, 
remote indicators, and attachments. Write to the world’s most 
experienced Doppler manufacturer for further details on RADAN 500. 


A 


GENERAL 
PRECISION 
COMPANY 


APPLICATIONS ENGINEERING — SERVICE FACILITIES SPARES INVENTORY 
GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, W. Y. 


A Subsidiary of General Precision Equipment Corporation 
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New Bristol Aerojet process produces gas storage vessels 
of great strength—high capacity—exceptionally low weight 


High-pressure gas storage bottles have become an 
essential part of aircraft and guided missile systems. 
They provide a compact and efficient method of 
storing energy. 

Bristol Aerojet, specialists in the design and 
manufacture of high tensile steel welded components, 
have developed a very advanced range of pressure 
vessels. Operating with great reliability at high stress 
levels, this new design provides unusually high 
energy storage capacity for exceptionally low weight. 


Made of chrome molybdenum steel, the vessels 
are welded by the argon shielded tungsten arc process 
and heat treated to a minimum ultimate strength of 
75 tons per sq in. All welds are examined several 
times during manufacture, both visually and radio- 
graphically and are subjected to the same stress as 
the parent material. 

Bristol Aerojet pressure vessels are made in many 
specified shapes and range from 100 to 2,000 cu in. 
capacity. When compared to forged vessels they 
show a weight saving of at least 5 lb per 500 cu in. 
and as much as 50%. 


Bristol Aerojet Pressure Vessels Specified For 
Trans-Canada Vanguards 


Trans-Canada Airlines have chosen Bristol Aerojet 
pressure vessels for the Elliot escape chutes in their 
20 Vanguards. 


Other companies supplied include: 
Bristol Aircraft Limited 
Bristol Siddeley Engines Limited 
De Havilland Aircraft of Canada Limited 
De Havilland Propellers Limited 
Walter Kidde Co. Limited 
British Messier Limited 
The Pyrene Co. Limited 
A. V. Roe & Co. Limited 
Saunders-Roe Limited 
Short Bros. & Harland Limited 
Vickers-Armstrongs (Aircraft) Limited 


If you would like further information, about Bristol 
Aerojet pressure vessels or high tensile steel welded 
components, please write to: P. W. Lawson, Civil Sales 
Manager, Bristol Aerojet Limited, Banwell, Weston- 
Super-Mare, England. Telephone: Banwell 250. 


BRISTOL AEROJET 


Type 3135 Pressure Vessel 
Cylindrical (525 cu in.) 
Design ultimate pressure 5,000 psi 
Maximum inflation pressure 2,500 psi 
Free gas volume 1,470 litres 
Weight 12 1b 


ARB approved 


Suitable for CO, fire extinguishers 
and pneumatic systems. 
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At the end of the last war, that is to say in 1945, German aeronautical 
research had attained a relatively high level. But nearly all the research 
plants and laboratories were lost at the end of the war, and a large number 
of scientists left Germany. Aeronautical research was banned during the 
following ten years, and a new start has been made only in recent times. 
Even when the restrictions had been lifted, it was by no means easy to get 
started again, as large sections of the population, the parliaments, the 
Federal Government and the Lander Governments showed little enthu- 
siasm for the re-establishment of aeronautical research or an aircraft 
industry. Firstly there was an aversion against rehabilitating an industry 
which serves primarily military requirements, and secondly many people 
felt that other countries had gained so great a lead in the meantime that it 








Fig. 1 : Aeronautical research 
centres in the Federal Republic 
of Germany. 
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Institutes of the independent 
research establishments 


Technical university and 
Max Planck Society institutes 


Hanover Trauen (DFL) 

Berlin Berlin (DVL) 
Brunswick Brunswick (DFL) 
GO6ttingen GOttingen (AVA) 
Aachen Essen-Miilheim (DVL) 
Mainz Aachen (DVL) 
Darmstadt Cologne-Wahn (DVL) 
Karlsruhe Bonn (DVL) 
Stuttgart Stuttgart (DSH, FPS) 
Freiburg Freiburg (DVL) 
Munich Munich (DVL, DFS) 


Oberpfaffenhofen (DVL) 

















Review of Aeronautical Research 
in the Federal Republic of Germany* 


By A. W. Quick, Aachen 


would be very difficult to catch up. These latter circles therefore advocated 
that aeronautical products should be purchased from abroad, a procedure 
which was perfectly feasible in our favourable foreign exchange situation. 

It was therefore some time before it was sufficiently widely recognized 
that a highly industrialized country cannot dispense with an aircraft industry, 
which acts as a stimulus on the whole industrial life of the country. This 
was the view put forward by two leading personalities, Professor L. Brandt, 
of the North Rhine-Westphalian Ministry of Economics, and Federal 
Defence Minister Dr. F. J. Strauss, both of whom took an active stand in 
favour of the re-activation and promotion of German aeronautical research. 
After minor, but important preliminary work, effective promotion of this 
form of research then began about two years ago. 


* 


Aeronautical research in Germany is carried out at the technical univers- 
ities, the universities and special research establishments. Some of the 
institutes of the Max-Planck-Gesellschaft are also engaged in aeronautical 
research (Fig. 1). According to a survey made in 1958, a total of 587 
persons are employed at these centres, including auxiliary personnel; thus 
only a proportion of the total are scientists. Most of the research carried 
out in connection with university courses is concentrated at Stuttgart and 
Aachen, though there is also considerable activity at Hanover, Munich, 
Karlsruhe, Berlin, Brunswick and Darmstadt. 

There are also six independent research establishments. In the order 
of their foundation these are: 


Founded in 
AVA = Aerodynamische Versuchs-Anstalt 
(Aerodynamic Testing Establishment), Gottingen 
Deutsche Versuchsanstalt fiir Luftfahrt 
(German Testing Establishment for Aviation), Aachen, 
Berlin, Bonn, Cologne-Wahn, Essen-Miilheim, Frei- 
burg, Munich and Oberpfaffenhofen 
DFS = Deutsche Forschungsanstalt fiir Segelflug 
(German Research Establishment for Gliding), 
Munich 
DFL = Deutsche Forschungsanstalt fiir Luftfahrt 
(German Research Establishment for Aviation), 
Brunswick and Trauen 
Deutsche Studiengemeinschaft Hubschrauber 
(German Helicopter Study Group), Stuttgart 
Forschungsinstitut fiir Physik der Strahlantriebe 
(Research Institute for Physics of Jet Propulsion), 
Stuttgart 


1907 * 
DVL 


1912 


1927 


1936 
DSH 
1953 
FPS 


1954 


* Presented at the Ninth General Assembly of the Advisory Group for Aeronautical 
Research and Development, North Atlantic Treaty Organization, Aachen, Germany, 
September, 1959. 


1 From the history of AVA: 
1907 Establishment of the models test centre by Prof. L. Prandtl 
1925 Taken over by Kaiser-Wilhelm-Gesellschaft 
1937 Registered society : Aerodynamische Versuchsanstalt G6ttingen, under the 
Kaiser-Wilhelm-Gesellschaft 
1953 Re-activation of the registered society as the Aerodynamische Versuchsanstalt 
G6ttingen, under the Max-Planck-Gesellschaft 
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The number of persons employed at these establishments in March 1959 
totalled 1,039. Of these the AVA employs 114 persons, the DVL—the 
largest establishment—512, the DFL 291, the DFS in Munich 58, the 
DSH in Stuttgart 23 and the FPS in Stuttgart 41. Once again these figures 
include all personnel. 


Altogether, then, 1,626 persons are working on aeronautical research in 
the Federal Republic of Germany. 


* 


All these establishments have the legal status of “ registered societies. ” 
These are societies formed by seven or more persons or bodies and registered 
with a court. For example, the DVL was founded in 1912 by a number 
of industrial companies, many of whom are still members of the society. 
Present members total 76, and include certain ministries. The members’ 
assembly is the highest body and nominates a supervisory board. Current 
business is handled by a management committee, controlled by the super- 
visory board. The research establishments are thus not governmental 
agencies, though the Federal Government and the Lander Governments 
are represented on the supervisory board, where they can influence the 
spending of funds. 

Earlier this year the six research establishments set up a joint associa- 
tion, in conjunction with the Wissenschaftliche Gesellschaft fiir Luftfahrt 
(Scientific Society for Aviation) and the Arbeits- und Forschungsgemein- 
schaft Graf Zeppelin (Graf Zeppelin Working and Research Group). 
The new body is known as the Deutsche Gesellschaft fiir Flugwissenschaften 
(German Association for Aeronautical Sciences) and is also a registered 
society. This new association does no research of its own but will coordi- 
nate the financial planning of its members and present an overall plan to 
the bodies who contribute the funds. The latter, provided by eight different 
Ministries of the Federal Government and by the Lander Governments, 
are paid over to the association, which then distributes them among the 
research establishments. 


Funds available 


The funds available for aeronautical research are derived primarily 
from the following sources: 


1. Ministries of the Lander, in particular the Ministries of Education, 
Economics, and Transport. 


2. Ministries of the Federal Republic, in particular the Ministries of 
Economics, Defence and Transport. 


Fig. 5: Shock tube (test section and interferometer) at the Stuttgart 
Technical University’s Institute for Aerodynamics and Gas Dynamics. 
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Fig. 4: AVA high-speed tunnel at G6ttingen (diagram). 


3. The Deutsche Forschungsgemeinschaft (German Research Board), an 
organization which receives financial support from the Federal Govern- 
ment for the promotion of research in the field of the arts and sciences. 


During the 1958-59 financial year (April Ist, 1958 to March 31st, 1959) 
universities and technical universities received DM 23.1 million for “* invest- 
ments,” and DM 9.3 million for “ operating expenses ” (for personnel 
salaries and operation of facilities), hence a total of DM 32.4 million. The 
research establishments received DM 17 million for investments and 
DM 13.5 million for operating expenses, making a total of DM 30.5 million. 

All told, then, the German Federal Republic spent DM 62.9 million 
on aeronautical research in 1958, or roughly $15 million. A similar sum 
is again being provided in 1959, though the research establishments expect 
to receive DM 5 million more than last year. The general aim is to double 
the annual funds and the number of persons employed in the course of 
the next few years. 


* The WGL unites persons and institutions interested in aeronautics. It publishes 
a periodical, the Zeitschrift fiir Flugwissenschaften (Journal of the Aeronautical Sciences), 
arranges lectures on aeronautical problems and brings together German and foreign 
scientists at an annual meeting. The Society has at present 1,357 members. The Arbeits- 
und Forschungsgemeinschaft Graf Zeppelin carries out no research itself but organizes 
discussions of special subjects at smaller meetings at frequent intervals (Stuttgarter 
Luftfahrtgespriche Stuttgart Aviation Talks). It has 122 members. 











Fig. 6: Siemens 2002 digital 
computer at the Aachen Technical 
University. 


Research fields 


The research work carried out at the technical universities and universities 
is often not especially concerned with aeronautical problems, but is more 
in the nature of general basic research. Targets are set solely by the head 
of the institute and therefore reflect his individuality and personal pre- 
dilections. If his institute has the room and the basic equipment for the 
work in which he is interested, it is generally not difficult to obtain the 
necessary funds. Here the Deutsche Forschungsgemeinschaft, as adminis- 
trator of Government research funds, has proved to be of great value, 
particularly as it relieves the actual research worker of almost all adminis- 
trative work. 

As already mentioned, some of the institutes of the Max-Planck- 
Gesellschaft also engage in aeronautical research. The Max-Planck- 
Gesellschaft zur Férderung der Wissenschaften (Max Planck Society for 
the Promotion of the Sciences) was founded in 1948. It succeeded the 
former Kaiser-Wilhelm-Gesellschaft—founded in 1912—and now operates 
40 institutes throughout the Federal Republic, where basic research is 
conducted in the most varied fields of the arts and sciences. Carrying on 
the tradition established by Prandtl, the Jnstitut fiir Stromungsforschung 
(Institute for Fluid Mechanics) at G6ttingen deals with the fundamental 
mechanics of incompressible and compressible flows, with special attention 
being given to turbulence and friction problems, as well as to supersonic 
flows. 

The Max Planck Society also has an Institut fiir Aeronomie at Lindau 
(Harz), near Hanover, where two special departments are devoted to 
physics of the stratosphere and the ionosphere. The stratosphere is studied 
by means of experimental balloon ascents, and investigations are made 
into the behaviour of water, atmospheric electricity, etc. The ionospheric 
institute is concerned with chronological and local variations in the elec- 
trical data in the ionosphere, their properties and relations with solar and 
cosmic phenomena. Electric echo soundings and other experiments furnish 
data on the propagation of electric waves. Two other Max Planck Society 
institutes, namely the Jnstitut fiir Metallforschung (Institute for Metallo- 


Fig. 7: Test stand (with silencer) for turbojets and combustion 
chambers, operated by the DVL and the Aachen Technical Uni- 
versity. 
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graphy) in Stuttgart and the Jnstitut fiir Eisenforschung (Institute for Iron 
and Steel Research) at Diisseldorf deal with problems of materials research. 
Special attention is given to studies of high-temperature-resistant metals, 
which are of great importance in aeronautics. 


* 


Again following Prandtl’s tradition, the Aerodynamische Versuchs- 
anstalt, G6ttingen, gives first preference to theoretical and experimental 
questions of fluid mechanics, but also deals with problems of aero-elasticity. 
The establishment has three institutes, for 1. theoretical aerodynamics, 
2. experimental aerodynamics and 3. aero-elasticity. 


The Deutsche Versuchsanstalt fiir Luftfahrt at present has 14 institutes, 
six of them concerned with the airframe sector (applied gas dynamics, 
theoretical gas dynamics, turbulence research, mechanics of flight, structures 
and materials), four with the propulsion sector (jet propulsion, rocket 
engines, engine dynamics, and propellants and lubricants), two with the 
equipment sector (aeronautical radio, navigation and microwaves, and 
guidance and control), and the remaining two with aeromedicine, and 
applied mathematics and mechanics respectively. 


The Deutsche Forschungsanstalt fiir Luftfahrt is divided into six institutes 
covering the following fields: 1. aerodynamics, 2. mechanics of flight, 
3. jet propulsion, 4. piston engines, 5. aircraft manufacture, 6. aircraft 
piloting. 

At the Deutsche Forschungsanstalt fiir Segelflug meteorological ques- 
tions of the atmosphere are studied at three smaller institutes, dealing with 
flight engineering, flight meteorology and flight research. 


The Deutsche Studiengemeinschaft Hubschrauber is at present chiefly 
concerned with problems of the helicopter, though it plans to extend its 
studies to other methods of vertical flight. It is divided into four sections: 
1. aerodynamics; 2. mechanics of flight; 3. statics and structures; 4. trans- 
port management. 

The Forschungsinstitut fiir Physik der Strahlantriebe deals with the phy- 
sical principles of jet propulsion and carries out experiments in this field. 
It is organized into a work team for physics (theory of jet propulsion, 
thermo-chemical flow and magneto-fluid mechanics, molecular beams, 
plasma physics and propellant chemistry) and a work team for technology 
(steam rockets, ramjets, and chemical solid and liquid propellant rockets). 


Fig. 8: The DFL’s test stand for ramjet engines (with hot-water ejector) at Brunswick (diagram). 
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Fig. 9: DVL Institute for Microwaves at Essen-Miilheim. 


Test facilities 


I should now like to explain what test facilities are today available or 
projected for the research establishments, technical universities and uni- 
versities and the Max Planck Society, and what kind of research they are 
capable of carrying out. 

Wind tunnels for low speeds (Mach 0.1 to 0.3): the 15 at present in 
operation (most of them small) are inadequate, and experimental research 
work is therefore reduced to a very limited scale. The situation will improve 
a little, however, when the seven additional tunnels now under construction 
are put into service, probably at the end of 1960. 

A similar situation is found as regards high-speed wind tunnels. So far 
13 are in operation (including two cascades and two shock tubes), and 
another nine are under construction (including one shock tube). With 
one exception (Fig. 3), all are designed for intermittent operation. This 
type has been chosen because of the lower installation costs. However, 
every facility has been provided for making short-period measurements, 
so that these tunnels do in fact enable a large number of measurements to 
be made. 

A good example is the high-speed wind tunnel operated at Aachen 
(Fig. 2), as several tunnels projected or under construction use the same 
principle. A compressor of only 125 h.p. compresses air up to 3,560 p.s.i. 
and passes it to tanks with a capacity of 850 cu.ft. When these tanks have 
been filled, the air can be released by a quick opening valve; it then 
flows through a heat accumulator (preheated to a selected temperature) 
and through the test section. The figure shows two test sections. The air flows 
through the first as a free jet and leaves the tunnel through a silencer. The 
second is a closed test section. The jet is guided through a diffuser either 
into the open or into a vacuum vessel. 

Fig. 3 illustrates a cascade tunnel in Brunswick. With a power of 
1,300 kW, it produces a test jet 0.98 ft wide and 1.64 ft high. The blower 
and the air ducts are enclosed in a tube 40.7 ft long and 7.9 ft in diameter. 
Pressure can be reduced to 1.42 p.s.i.a. Cascades can be tested at Mach 
numbers ranging from 0.2 to 1.1 and at Reynolds numbers from 10° to 
almost 10°; both Mach and Reynolds numbers can be kept constant. 


Another high-speed wind tunnel, in operation at GOttingen, is shown 
in Fig. 4. This has a cross section of 2.45 x 2.45 ft and works on the 
blow-down principle. Air is sucked in from the atmosphere and flows 
over an air drier into the test section, then through a diffuser into a vacuum 
vessel with a capacity of 353,000 cu.ft. Speed can be increased up to 
Mach 2.5, and test duration is relatively long because of the large capacity 
of the tanks. 

The Institute for Mechanics in Aachen has a shock tube in operation, 
with a length of 73.7 ft, an internal diameter of 0.46 ft and a test section 
of 3.54 x 3.54in. Maximum operating pressure is 14,200 p.s.i. At present 
Mach numbers up to 12 are obtainable, but an increase to Mach 20 is 
projected. The tube has a very smooth inner surface, with a degree of 
roughness not exceeding 2 yu (0.00008 in). There is another shock tube in 
the Institute for Aero and Gas Dynamics at Stuttgart. Fig. 5 shows a view 
of the test section and the interferometer installed above it. The Stuttgart 
shock tube has a length of roughly 328 ft and a test section of 3.15 x 4.33 in. 
Attainable Mach number is 4.5, and measurement time can reach the 
relatively high value of 0.3 seconds. 
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The same Institute also recently took a /ow turbulence tunnel into 
service. Here air is sucked in at a contraction ratio of 1: 20 and passed 
through the test section (8.86 x 2.43 ft). An air speed of up to 262 ft/sec 
is achieved in the test section, with a power of roughly 180 kW. The tunnel 
is to be used for airfoil and boundary layer measurements. 

Preparations are now being made for the construction of two continu- 
ously operating transonic tunnels, which will also be available for use by 
the German aircraft industry. In addition, several wind tunnels and shock 
tubes for supersonic and hypersonic speeds are also in preparation. In 
particular there are plans for the erection of facilities for speeds of above 
Mach 10, such as hot-shot plants and shock tubes filled with helium and 
ignitable gas, to investigate partly or completely dissociated and ionized 
gases. The reason for the relatively late construction of such facilities is 
that certain basic conventional equipment has to be provided first, to meet 
the general needs of research and industry. 

It is not planned to build large plants. These are available in adequate 
numbers elsewhere in Europe, namely in France and Britain, and can 
—we are grateful to say—be used by us when required. Hence facilities 
for very high speeds can and will be given priority after the first stage of 
the reconstruction programme has been completed. 


Theoretical aerodynamics and gas dynamics 


A number of university institutes and most of the research establishments 
are working in the field of theoretical aerodynamics and gas dynamics. 
A prominent place is taken by the study of cascade flows, laminar boundary 
layers and their stability, transonic flows, properties and control of shocks, 
supersonic flows around airfoils, missiles, and other subjects. In addition, 
non-stationary flow phenomena are investigated, both in the subsonic and 
normal supersonic ranges and in extreme conditions. The study of the 
behaviour of spherical waves in dissociated and ionized gases should also 
be mentioned. 

For this type of work and for theoretical studies in other fields, a number 
of electronic computers, both digital and analogue, are already available 
or are being purchased. One type is the small Z 22 digital computer built 
by the Zuse company, which has been installed in Aachen in both the 
DVL and the Technical University’s Department of Mathematics. Ten 
of these computers will shortly be available to technical universities, 
universities and research establishments. They cost about DM 250,000 each. 

Larger computers are also in use, such as the Siemens 2002 (Fig. 6). 
This model, which costs between DM 0.9 million and DM 2.5 million 
depending on equipment, is capable of meeting far-reaching requirements. 
It is transistorized and has a high-speed storage system as well as a high- 
capacity storage drum. Four of these machines, plus five IBM 650s costing 
DM 0.8 to 2 million each, will soon be in use. 

Within the near future a total of 30 digital and 12 analogue computers 
will be at the disposal of technical universities, universities and research 
establishments, though not all of them will be used for aeronautical re- 
search. A further expansion by seven digital and two analogue computers 
costing DM 8.2 million is planned for the actual research establishments. 


Mechanics of flight 


Understandably enough, development in the mechanics of flight has 
been modest, since the new German aircraft industry is still in its infancy. 
Most of the work in this field has so far been of a theoretical nature. The 
DFL and DHS carry out theoretical investigations into the flight mechanics 
of helicopters; these will shortly be supplemented by flight tests on Bristol, 
Vertol and Sud-Aviation helicopters. The DFL plans the construction of 
a rotor test tower for full-scale rotors and of a test bed for models. 

Carrying on its earlier tradition, the DVL has been making a special 
study of the spin characteristics of aircraft and has made a series of ex- 
haustive flight tests of the Do 27. The DFS is engaged in the development 
of high-altitude gliders to investigate atmospheric properties at the edge 
of the troposphere. 


Structures, aero-elasticity and materials 


The DVL, DFL and AVA are all working in the field of structures and 
aero-elasticity. In particular the DVL’s Institute for Structural Research 
at Essen-Miilheim is fully equipped for testing materials and structures 
under static and dynamic loads. The test frame can withstand bending 
moments of up to 5,770,000 lb/ft. The Institute also has a number of 
testing machines for static and dynamic loads, some of them programme- 
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controlled, and loading tests are carried out on complete aircraft or aircraft 
parts, using modern techniques. A laboratory for kinetic heating is also 
planned for the near future. Another Structures Institute which also 
investigates materials and structures under static and dynamic loads is 
operated by the DFL at Brunswick. 

In the field of materials the DVL plans to build a new institute at 
Cologne-Wahn. At present materials problems are being studied in coopera- 
tion with the Institute for Materials Research at the Aachen Technical Uni- 
versity. Here too special attention is given to temperature-resistant materials. 


Test facilities for powerplant 


Ignoring the institutes of the technical universities, the main work in 
the powerplant field is being done by the DVL, the DFL and the FPS 
Several smaller installations for the investigation of air-breathing engines 
and their components are already in existence, and other facilities of small 
or medium size are being constructed or are projected.* Test facilities for 
rockets are mostly still at the planning stage. 

Fig. 7 shows a new test stand for turbojets and combustion chambers, 
built jointly by the DVL and the Aachen Technical University. This 
equipment is used both for training students of aeronautics and for investi- 
gating complete engines as a necessary supplement to study of their com- 
ponents. Special care has been devoted to silencing the test bed. Power 
units with a thrust of up to 7 tons can be tested, but the sound volume near 
the air intake and gas exhaust apertures is no higher than 70 phon. 

At Brunswick the DFL has in operation a test stand for turbojets with 
thrusts of up to 1,320 Ib; this is shortly to be modified to take thrusts of 
up to 2,200 Ib. In addition a test stand to produce an air flow of up to 
Mach 3 in a test section measuring 1.3 1.3 ft is under construction 
(Fig. 8). It will be driven by a hot water ejector, which will provide the 
air flow for a duration of two minutes. The installation is designed primarily 
for the testing of ramjets. 

Finally, the DFL is to construct a research and proving ground for 
rockets and ramjets at the former German rocket test ground near ‘Trauen 
(47 miles north of Brunswick). This area (roughly 250 acres) is one of the 
few remaining in Germany where noise does not create a problem. Plans 
call for the erection of a test installation for solid-propellant, monergol 
and hypergol rockets. There will be four small and two large test stands 
for rockets with thrusts up to 22,000 lb, and two of the smaller ones are 
already under construction. The facilities also include a building housing 
laboratories for physical and chemical experiments, test cells, data process- 
ing equipment and offices, an air-conditioned store for solid propellants 
and a heatable tank installation for liquid propellants. 

Trauen will also have a test installation with an air supply centre for 
jet studies. The first stage, now under construction, will be equipped with 
five two-stage rotary compressors delivering 9.3 lb/sec at 36 p.s.i.a. or 
6.8 lb/sec at 71 p.s.i.a. In the second phase of construction three further 
propeller blowers will deliver an additional supply of 7.1 lb/sec at 36 p.s.i.a. 
or 4.6 lb/sec at 213 p.s.i.a. Pressure in the test section can be reduced to 
2.8 p.s.i.a. by connecting the compressors to the suction end. The project 
further includes an altitude test cell for ramjets, to be used for investigating 
the internal flow of engines up to 1.8 ft in external diameter in stationary 
operation at speeds up to Mach 3.3 under conditions corresponding to an 
altitude of 89,000 ft. Finally, there will be a rocket sled 3,000 ft in length, 
which will be used for acceleration tests of all kinds and for high-speed 
testing of escape and safety equipment. Speeds of up to Mach 1.5 will be 
obtainable. 


Fig. 10: Centrifuge for 40 g at the DVL Institute for Aeromedicine, Bad 
Godesberg, near Bonn. 








At the Forschungsinstitut fiir Physik der Strahlantriebe in Stuttgart 
work has been primarily of a theoretical nature, and practical experiments 
have so far been on a limited scale. They have been concerned with smaller 
ramjet units and hot-water rockets. However, laboratories for work on 
molecular and photon rays and a plasma laboratory with an input of 
10,000 kW are planned or under construction. It is further planned to 
erect a test station for ramjets and rockets outside Stuttgart. This will 
have an interstage vacuum chamber, two air flow generating plants for 
combustion tests and a whirling arm test stand. Three cells for investigat- 
ing special problems and a test stand for a thrust of 10 tons will be 
built for the study of liquid-propellant rockets, one cell for fundamental 
experiments on solid propellants one test stand for solid-propellant rockets 
with a thrust of up to 22,000 Ib. 


Aeronautical radio, navigation, and guidance and control 


Both the DVL and the DFL are working in this field. The DVL has 
a test centre at Oberpfaffenhofen, near Munich, which was already used 
for similar purposes before 1945. Today it is concerned primarily with 
reflector techniques, antennas and general air traffic control. As the 
institute is situated on an airfield, and a hangar is available, flight tests are 
also carried out. An Institute for Guidance and Control is also being built 
up, which will deal with the problems of missile control and guidance and 
will have laboratories for the investigation of gyroscopes, a number of 
analogue computers and simulators of various kinds, as well as ultra-red 
measuring equipment. 

At Essen-Miilheim work is carried out, in conjunction with the local 
weather station, in the field of microwave meteorology. Fig. 9 shows the 
DVL’s Institute for Microwaves, with its 98-ft transmitting tower and 3-cm 
weather radar. A two-wave cloud radar set with wavelengths of 3.2 and 
0.86 cm for investigating the vertical structure of the troposphere was taken 
into operation a short time ago. 

The DFL at Brunswick works in the field of aircraft piloting and operates 
a number of laboratories for testing aircraft, engine and navigation instru- 
ments, subjecting them to widely varying conditions of pressure, tem- 
perature, shock, acceleration, position, humidity, etc. The Institute has an 
altitude chamber in which instruments are tested at low pressure, various 
temperatures and humidity factors, and a gyro laboratory for special 
experiments, for example on artificial horizons under extreme flight con- 
ditions. There are also facilities for measuring flight paths, two cine- 
theodolites, a radar with automatic follow-up and two zenith chambers, 
while a laboratory for testing automatic pilots is being set up. 


Aeromedicine 


In the field of aeronautical medicine the DVL maintains a well-equipped 
research institute at Bad Godesberg, near Bonn, with all the necessary 
chemical, physiological and psychological laboratories, and a centrifuge 
(Fig. 10). The latter permits accelerations up to 40 g and a high accelera- 
tion gradient, thanks to a plain flywheel energy accumulator connected 
to the centrifuge by means of an electro-magnetic clutch; 20 g is achieved 
within 1 sec from standstill. The nacelle is connected with the observation 
room by television and other transmitting equipment, so that the behaviour 
of test persons or instruments can be constantly watched. It is planned to 
install a low-pressure chamber in the nacelle, so as to be able to investigate 
the effects of simultaneous lack of oxygen and acceleration. A larger 
low-pressure chamber has been available for research work for some time, 
also an air chamber for studying the influence of high temperatures on 
the human organism. An isotope laboratory completes the equipment, 
enabling isotopes to be used in problems of metabolism, etc. 


* 


The above description of the present situation and probable future 
development of German aeronautical research can give only a rough 
outline of the possibilities existing in the Federal Republic. It will, however, 
have shown that a beginning has been made and that the Federal Republic 
is capable of making a modest contribution to the promotion of aeronautical 
research. 


’ These include above all the DVL’s new research centre at Cologne-Wahn, the 
foundation stone of which was laid by Federal Defence Minister F. J. Strauss on July 
15th, 1959, at the edge of the airport. In addition to modern research installations for 
jet and rocket engines, the centre will have several wind tunnels and other equipment. 
Details have therefore been held back for a separate article in a forthcoming issue of 
Interavia. — Editors 
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Throughout the press of the Western world 
today a great deal of emphasis is being placed 
on developments in the field of guided missiles, 
and logically so, because few things can boast 
greater newsworthiness than these fantastic 
products of modern technology. 

For the most part, though, the news items are 
premature. The layman may learn today of a 
missile project which will not see operational 
use for several years. He knows little or nothing 
of the frustrating trial and error processes 
involved in the development of the missile, the 
elaborate mechanisms which must be perfected 
before it can function properly, the time- 
consuming period of test and correction it must 
undergo before it achieves the degree of reliability 
necessary to its service introduction. To the 
layman, the casual reader, this missile is already 
a weapon in being, sitting on its launch pad, 
ready to unleash retaliatory destruction upon 
the enemy. 

In this atmosphere of garbled intelligence, it is 
not surprising that a number of other misconcep- 
tions relative to the status and the capabilities 
of automatic weapons exist in the public mind. 
At times the press itself is as gullible as its 
audience. Not long ago, a major American 
magazine with a circulation of several million 
readers took a hasty look at the missile program 
and published a masterwork of conclusion- 
jumping, its premise being that the manned 
airplane would soon disappear from the combat 
inventory since the guided missile offered a 
much more promising method of delivering 
destruction to a hostile nation. 

This view is widely prevalent today among 
the voters and taxpayers of the free world, and, 
more regrettably, among some legislators and 
other authorities of influence. 

Despite the popularity of the thesis, however, 
it has little basis in fact. It is conceivable that 
at some time in the distant future missile techno- 
logy might progress to a degree of reliability 
and “ sophistication ’’ where unmanned weapons 
can assume all the complex functions of waging 
war. It is much more likely that, during the same 
period, technological advances will permit a coupl- 
ing of man and the missile, a combination vastly 
superior to the ultimate in automated weapons. 

Today, and for a good many tomorrows, the 
guided missile cannot replace the manned air- 
plane. To quote a top ranking officer of the 
United States Air Force: “If a young pilot were 
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to graduate from flying school today, there 
would still be manned aircraft in service when 
he retired, and probably long after that, although 
the piloted vehicle of such a latter day might bear 
little resemblance to what we now call airplanes.” 

There are a number of reasons why the manned 
plane cannot be replaced, and they have nothing 
to do with sentiment. No responsible com- 
mander wants to hang onto an obsolete piece 
of equipment for nostalgic reasons, as has been 
hinted by advocates of the automatic weapon 
school of thought. The commander is thor- 
oughly familiar with several tactical considera- 
tions which are not evident to the lay mind. 

First, we must bear in mind the fact that the 
guided missile is a type of weapon, not a com- 
prehensive, all-inclusive system of waging war 
and certainly not the ultimate weapon its champ- 
ions would have us believe. Its adds to the 
free world’s arsenal of deterrent equipment new 
dimensions in performance and destructiveness, 
but an armed force equipped with missiles alone 
would lack the flexibility of operation so vital 
to modern warfare. 

To understand the continuing need for 
manned aircraft, it is mecessary to consider each 
of the three main areas of air power. There is 
the air defense mission, the protection of the 
homelands of the free peoples against enemy 
attack. There is the tactical air mission, the 
support of troops on a battlefront and operations 
against the enemy threat in the same area. And 
there is the long range strategic mission, which 
strikes at the enemy’s homeland and his ability 
to wage war. 

In the air defense field missiles have made their 
greatest inroads. There is the anti-aircraft 
missile, of conventional or nuclear warhead 
capability, which guards cities or large target 
complexes. This type of missile, though a 
valuable and essential item in the combat 
inventory, is a “ last ditch” defense. Of limited 
range—to date less than 50 miles—it is useful 
only against invading bombers which have 
already penetrated the outlying defenses. 

A more refined air defense missile is the 
“ pilotless fighter.’ With very high speed per- 
formance and a range equal to that of short or 
medium range piloted interceptors, it is an 
important adjunct to air defense in that it 
requires less warning time because of its quick 
response and it can move out to meet the threat 
instead of waiting for it. However, it must be 
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launched from a fixed position, unlike manned 
interceptors which can hop from base to base as 
the changing battle situation dictates. 

The pilotless fighter fits into the defense 
pattern in what might be called the intermediate 
line, but there is still a need for the long range 
manned interceptor which makes first contact 
with the enemy at the extremities of the radar 
warning system. In a number of areas the 
Western world must protect, such as the North 
American continent, this range requirement is 
currently beyond missile capabilities. 

There is, in addition, a need for visual identifica- 
tion of the size of the enemy force and the type 
of bomber of which it is composed, intelligence 
vital to effective air defense. It is, of course, 
possible to develop automatic weapons with the 
range of the manned interceptor, and to design 
electronic devices with the requisite sophistica- 
tion to handle the air intelligence requirements. 
This, however, would entail construction of 
thousands of fixed missile bases with over- 
lapping range circles all over the North American 
continent, in Western Europe, in the Pacific 
defense areas and all other locations which might 
be attacked. 

A program of such budgetary and technological 
magnitude would most likely take a generation 
to complete. And what purpose would it serve ? 
Elimination of man in the combat airplane out 
of purely humane considerations for his welfare ? 
Hardly a prime objective in these days of military 
urgency. The obvious answer to this problem 
of air defense is to build manned aircraft of 
missile performance, with their advantages of 
combat flexibility and human brain power for 
guidance and reporting of intelligence. This is 
exactly what is being done in the United States 
today. 

In the air defense field, missiles have taken 
over some of the assignments of manned inter- 
ceptors, notably point defense, but they have 
not relegated the piloted fighter to the scrap 
heap. They have simply freed it for other jobs 
requiring the flexibility that the missile does not 
have. 

In tactical operations, a number of missiles 
have reached operational status. Most of these 
are weapons which offer the ground forces 
tremendously increased firepower in artillery 
work and anti-tank operations. If they replace 
anything, it is the howitzer and the bazooka 
rather than the airplane. 
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There are, in addition, missiles operated by the 
air commander rather than the ground com- 
mander, such as the pilotless tactical bomber. 
Such weapons, again, are valuable and necessary, 
but as supplements to, rather than replacements 
for, manned aerial operations. 


At the outbreak of any conflict, a wave of 
such missiles would immediately be launched 
at fixed targets, spots selected in advance of the 
action. As the battle progressed, however, the 
missile would become less useful. Enemy 
troops, supply lines and armored equipment 
would be constantly on the move and the battle 
situation would vary from hour to hour. 


Here human vision and intelligence become 
invaluable. Reconnaissance aircraft must go 
out and find the enemy with their payload of 
living brainpower capable of evaluating and 
reporting the situation. When they do, there is 
little point in turning the job of destruction over 
to a robot at a distant base. They might as 
well do it while they are on the scene. There are 
available in service armed reconnaissance planes 
equipped to do so with either bombs or smaller, 
air-launched missiles and there are in develop- 
ment newer planes which will do the same job 
better. 

There are, of course, reconnaissance drones, 
but their job is primarily to report intelligence 
to the ground battle commander. Their electronic 
“black boxes” cannot evaluate or determine 
the required action. 

Missiles, depending as they do on _ these 
black boxes for course guidance, do not have 
“ pickle barrel ’’ accuracy, nor are they likely 
to have in the current generation of developments, 
so their use is primarily for targets which call 
for a large warhead. To use an analogy from 
another war, you don’t use a blockbuster to 
knock out a pill box. Similarly, you don’t use 
a missile with a hydrogen warhead to knock 
out a small troop concentration. A fast, expertly- 
guided manned fighter with a “low yield” 
weapon and pinpoint precision can do the job 
much more effectively. Here the fighter-bomber 
is the applicable weapon system. 


Finally, even when a missile hits a target, 
it cannot report back “ mission accomplished. ” 
In tactical warfare, it is essential that the com- 
mander know the extent of destruction of enemy 
targets. Here again the manned reconnaissance 
fighter is the important tool. It can be supple- 
mented by the reconnaissance or decoy drone, 
but the ability of the manned plane to maneuver 
away from enemy ground fire or air attack 
enhances its chances of completing the assign- 
ment. It should be obvious that in tactical 
warfare the manned airplane will be around for 
some time. 

In the field of strategic warfare, missiles will 
eventually take over a good portion of the job, 
but only when they demonstrate complete 
reliability and are in service in quantity. Even 
then, air planners cannot see a strategic war 
fought solely with unmanned weaponry. 


By virtue of its greater complexity and the 
longer distance it has to travel to target, the 
intermediate or intercontinental range ballistic 
missile is even less accurate than its tactical 
counterpart. This is not to say that it is not an 
effective weapon, but it is effective only against 
targets where an error of several miles in impact 
point will still be terribly damaging, targets like 
a large city or a big industrial complex. 


Military strategists use the term “hard 
target’ to denote smaller, but still important, 
installations where extreme accuracy is required 
to accomplish their obliteration. An example 
might be an underground atomic bomb stockpile. 
Here the air commander would most probably 
use the combination of manned bomber plus 
missile, where the bomber carries the missile 
to within a few hundred miles of the target and 
releases it to proceed on its own guidance. By 
eliminating some of the complexities of very 
long range flight, such missiles can be designed 
with very high accuracy quotients, infinitely 
greater than that of the ICBM which must fly 
thousands of miles without human control. 


The bomber-missile combination shows great 
promise for hard targets. It decreases the 
vulnerability of the manned airplane by permit- 
ting it to stay outside the range of enemy point 
defenses, and it increases the accuracy of the 
missile by using man’s brain instead of the 
black boxes for navigation over almost all of 
the voyage from base to target. Early versions 
of such missiles are already in service and a great 
deal of emphasis is being placed on development 
of more advanced combined systems, including 
very high performance carriers as well as the 
payload missile. 

There is another type of target, one whose 
precise location is unknown. Let’s take that 
same atomic stockpile and assume that military 
intelligence knows its general area and can 
provide reference landmarks for its identification, 
but has been unable to pinpoint its exact co- 
ordinates. 

A missile, however accurate, can fly only to 
a set of coordinates and if the target is elsewhere 
a valuable piece of equipment has been wasted 
and a lot of enemy real estate has been plowed 
up to no military purpose. A manned bomber 
can fly to the approximate area and identify the 
target visually. Here the air commander would 
use the “old-fashioned’’ supersonic bomber 
with a nuclear warload. 


Some missile enthusiasts take a dim view of 
this procedure. “No airplane can penetrate 
enemy missile defenses,’ they say. If this were 
true, there would be no wars; but no defense 
system can be 100% effective. The vast, expensive 
radar warning and weapon defense network in 
North America can stop only 30 per cent of an 
attacking force, its controllers have stated 
publicly. This is an unfortunately high per- 
centage to the aircrews which comprise the 
30 per cent, but their colleagues would be able 
to accomplish their missions. 


Finally, as in tactical warfare, there is strategic 
reconnaissance. One does not just let loose a 
barrage of nuclear missiles and assume the war 
is over. The commander must know how many 
targets he has eliminated, how many are partially 
obliterated, and what is left for further attack. 
This is a job for human intelligence, brought to 
the site by the highest performance vehicle 
available. 

Thus, in long range offensive warfare, we 
would see waves of thermonuclear-warheaded 
missile attacks interspersed with attacks by 
manned bombers and reconnaissance bombers 
equipped with either air-launched missiles or 
bombs of whatever yield their targets might 
require. The enemy, if his forces are properly 
balanced, would use the same approach, which 
brings us back to the need for manned aircraft 


in air defense. Against ballistic missiles, any 
defense system developed will undoubtedly be 
almost completely automated, but there will 
still exist the need for piloted equipment to cope 
with manned penetration by the enemy. 

In fighting a war, an “all-out” or a “ small” 
war, the job of the military services is to deliver 
destruction as quickly and as efficiently as pos- 
sible. The battle commander must insure that 
the weapon selected is the most effective one 
for a specific task. The wider the versatility of 
his arsenal, the better are his chances of winning 
the battle. The airplane will remain an important 
member of that arsenal for a long time to come. 

Some future generation of missiles—a com- 
pletely new breed, rot just improvements and 
refinements of existing types such as the sub- 
stitution of one type of propellant for another— 
might possess the degree of sophistication that 
would permit phasing out of manned aircraft 
in all of its current roles and responsibilities. 
It might—if the authorities in charge of develop- 
mental programs elect to pursue automation 
to the utmost. 

But these authorities are well aware that the 
human brain and the muscular impulses it 
actuates offer a more promising area of exploita- 
tion than the black box. 

Major General B. A. Schriever, who heads the 
ballistic missile programs of the United States 
Air Force and who is probably as familiar as 
anybody in the world with the capabilities. of 
the guided missile, still feels that human intelli- 
gence is superior to automated equipment. 

“Man is the cheapest, lightest, most practical 
instrument we have,” he said recently. “He 
has the equivalent of 10 billion electron tubes 
in his brain—a capability infinitely greater than 
that of our largest electronic computer. Despite 
all our push-button technology, it’s still the man 
that counts and not the button.” 

It must be remembered that there is one 
prime reason why we use missiles at all: they 
are capable of performance characteristics 
currently beyond human tolerances, and such 
performances are more necessary to the defense 
mission than is manned control in the current 
interim phase of defense development. 

The ideal system would be one which combines 
missile performance with human control and 
judgment, so the logical development program 
is one aimed at putting man in the missile. If we 
are to explore the vastness of the universe 
beyond the rind of atmosphere which surrounds 
our planet, man must be adapted to the environ- 
mental conditions of extremely high performance 
vehicles. As a corollary program, he will also be 
adapted to combat vehicles of the same order 
of performance. 

There are already indications that this is the 
trend which will be pursued, rather than ultimate 
automation, as is evidenced by projects already 
under way calling for manned orbital bombers 
and reconnaissance satellites. 

That is for tomorrow. For today, and as far 
into the future as any informed crystal-gazer 
can see, the manned airplane will be with us. 
Nikita Khrushchev, in an expansive mood follow- 
ing the success of his astronautics programs, 
once stated that we could now throw away our 
manned bombers and concentrate on the twen- 
tieth century’s contribution to the art of destruc- 
tion, the guided missile. We can only hope that 
he translated this remarkably inerudite view 
into Soviet policy. 
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Punishable Offences Aboard Aircraft 


Draft Convention of the ICAO Legal Committee 


From August 18th to September 4th, 1959, 
the Legal Committee of the International 
Civil Aviation Organization met at the 
German Patent Office in Munich to draft, 
under the chairmanship of Carlos Gémez 
Jara, of Spain, a convention governing the 
prosecution of punishable offences committed 
aboard aircraft. This draft convention 
provides yet further evidence that, although 
“space lawyers” are already fiercely debating 
the question of a code for the “fourth 
dimension ”, airspace still contains many 
problems yet unsolved. 


Even the most permissible act in the world, 
to wit being born, can cause serious com- 
plications when committed on an _inter- 
national air route. If, for example, a child 
enters the world in a Belgian aircraft over 
French territory, he is claimed as a Belgian 
under Belgian law, as a Frenchman under 
French law. And if one elects to be born 
in a French aircraft over British soil, one is 
regarded by the French as an Englishman, 
by the British as a Frenchman, so that, 
under certain circumstances, one could 
theoretically be stateless. 


Even greater confusion arises when a man 
commits a punishable offence aboard an 
aircraft flying on an international route, for 
it is not always easy for him to find a court 
to judge his case. And although the male- 
factor himself may not attach much import- 
ance to the matter of his punishment, the 
injured party and the State to which he 
belongs are quite understandably concerned 
to see that justice is done. 


Long ago, even before air transport was 
introduced, air lawyers examined this vexed 
question and as early as 1912 proposed that 
the “flag” State and the State over which 
the aircraft was flying should both be com- 
petent to punish the offender, precedence 
being given to the State which was the first 
to apprehend him. 


Since then volumes have been written on 
the subject. Fundamentally, the question is 
one of criminal law in general, for “ criminal 
air law” is concerned solely with infringe- 
ments of flight safety regulations. 


Criminal lawyers have advanced a host 
of theories to determine the State competent 
to prosecute an offender. In accordance with 
the principle of personal or national status, 
the offender is prosecuted by his own State, 
whether he has committed the offence 
inside or outside its territory, while the 
territorial principle would apply the laws of 
the State in whose territory the act is com- 
mitted. Then there is the principle of protec- 
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tive coverage, under which an individual 
State can prosecute for any offence deemed 
to be against its interests or those of its 
nationals, wheresoever and by whomsoever 
the offence is committed. Finally, the uni- 
versal principle allows the State to punish 
any acts which violate its law, irrespective of 
where, by whom and against whom they are 
committed. 


Starting from these basic theories, air 
lawyers were faced with various possibilities 
as to the State competent to prosecute 
crimes committed on board aircraft: (1) the 
State over which the aircraft is flying; 
(2) the State under whose flag the aircraft is 
flying (i.e., its State of registration); (3) the 
State in which the aircraft lands; (4) the 
State from whose territory the aircraft last 
took off. There are also a number of “hybrid 
systems” to determine the order of prece- 
dence of the States mentioned above. 


This little excursion into the terrain of 
criminal jurisprudence shows that the way 
to an internationally satisfactory solution 
has been strewn with difficulties. For indivi- 
dual States long ago adopted one or more of 
the systems mentioned and are understand- 
ably reluctant to abandon their theories. 


To give the right of criminal jurisdiction 
to the State over which the aircraft is flying 
would seem inappropriate for several reasons: 
Firstly, this system offers no solution in the 
case of crimes committed over the high seas 
and other areas not subject to national 
sovereignty. Secondly, the State in whose 
airspace the aircraft is flying will not, in 
general, be interested in punishing the crime 
unless its own laws are violated. It is also 
difficult for such a State to arrest the male- 
factor if the aircraft does not land on its 
soil. Finally—and this is the crucial point— 
even in the days of slow piston-engined 
aircraft it was not always possible to deter- 
mine in whose airspace the aircraft was 
flying when the crime was committed; with 
jet aircraft this is often a hopeless task. 


The State in which the aircraft lands would 
appear more valid to exercise jurisdiction, 
since in this case the doubts which apply 
in the instance mentioned above no longer 
exist; the criminal is in its power, and wit- 
nesses and evidence land with the aircraft. 
There is still, however, the possibility that 
the State where the aircraft lands will not 
wish to prosecute unless its own interests 
are affected. Moreover, the aircraft—and 
the witnesses—do not usually stop long at 
intermediate halts. 


There are similar arguments against the 
State from which the aircraft last took off. 

It would therefore appear most satisfactory 
to accord the right of criminal jurisdiction 
to the State under whose flag the aircraft 


flies, as this simplifies the legal position. 


Wherever the crime is committed, and 
whatever penal code is applicable, there can 
be no doubt as to the State competent to 
prosecute. 

Two actual instances of crimes committed 
show how urgent it has become to finda solution 
to these problems on an international scale. 

The trial of Santano and Cérdova enjoyed 
great publicity in 1950. On an American 
aircraft flying over the high seas between 
Puerto Rico and New York two passengers 
came to blows and also injured the second 
pilot and the steward. The offenders were, 
it is true, arrested and brought to trial before 
the New York District Court, but finally 
had to be released because United States 
law made no provision for the punishment 
of offences committed aboard aircraft flying 
outside American territorial waters. 

The second case, which appeared before 
London’s Central Criminal Court in 1956, 
was that of a certain Martin, who was 
smuggling narcotics on a British aircraft on 
the Bahrein-Singapore route. As under 
British law it is illegal to be in possession of 
narcotics only on British territory, Martin 
had to be released, as the route flown did 
not at any point pass over British territory. 


Ba 


It is to eliminate these loopholes that the 
ICAO Legal Committee has prepared a draft 
convention according the provisional right 
of criminal jurisdiction to the State of regis- 
tration. It is granted to the State in whose 
airspace the aircraft is flying only if it or its 
nationals are affected by the offence, if the 
offender is a national of the State, if the 
offence is against the State’s flight regulations 
or if the offender is liable to prosecution 
under an international agreement. 

The aircraft commander and his crew have 
police authority. They can take steps to 
prevent offences being committed, arrest the 
offender, deliver him to the authorities of 
the State in which the aircraft lands, take 
possession of the evidence and report to the 
State of registration, the State in which the 
aircraft lands, or other State affected by 
the offence. 

The State in which the aircraft lands must 
assist the State competent to exercise criminal 
jurisdiction by taking the offender into 
custody, delivering him up, taking possession 
of evidence, etc. 








Lexikon der Hochfrequenz-, Nachrichten- und Elektro- 
technik, Volume 2 (E to J) and Volume 3 (K to Q). — 
Compiled by Curt Pinta. — Published by Porta-Verlag, 
Munich, and Verlag Technik, Berlin, 1958 and 1959 
(German/English/French/Russian; 808 and 876 pages; 
price DM 28.75 per volume). 


Volume 1 of this comprehensive glossary of high 
frequency, communications and electrical terminology 
(to be published in four main volumes and one supple- 
ment) was reviewed in Jnteravia No. 7, 1958 (p. 747). 
It has since been followed by Volumes 2 and 3, and the 
remaining two should not be long in coming. But already 
these books offer scientifically accurate information on 
some 15,000 technical terms, from “ AEN ” (articulation 
reference equivalent) to “ Quotientenmesswerk ”’ (cross- 
coil meter movement). The fourth main volume will add 
another 5,000 terms, carrying them right through to 
“ ZZ-Verfahren ” (ZZ landing procedure). The reviewer 
cannot do better than endorse the verdict expressed in 
the above-mentioned issue of Jnteravia: this lexicon 
should be within reach of every engineer, technician, 
technical translator, student and layman interested in the 
field it covers. Ri. 


Aircraft Engines of the World 1959/1960. — By Paul H. 
Wilkinson. — Paul H. Wilkinson, 734, 15th Street 
N.W., Washington 5, D.C., USA, 1959 (English; 
320 pages; 210 illustrations; price £15.00). 


Paul H. Wilkinson’s yearbook on aircraft engines is 
the standard work on the subject. The seventeenth 
edition, completely revised, contains technical descrip- 
tions and data on 231 engine types, 31 of which are new. 
Of the 210 carefully selected photographs 69 are published 
for the first time. The chapters on turboshaft engines 
used in helicopters and VTOL aircraft, and rocket motors 
for manned aircraft, have been enlarged; and the section 


Book | 





on atomic powerplants has been brought up-to-date 
and now contains illustrations of the powerplants them- 
selves. Also worthy of note is the up-to-date table of 
helicopter engines containing, for the first time, a survey 
of the most important helicopters and engines at present 
in service. Finally, there is an extremely useful survey 
of older engines dating from 1953 to 1958, which had 
been left out of earlier editions due to lack of space. 
This is a reference work which should be on the shelves 
of every aviation library. Ba. 


Selbsthilfe im Atomnotstand auf dem Lande. — By Dr. 
Hans Balcke.—Ursula Redlin Verlag, Diisseldorf, 1959 
(German; 42 pages; price DM 4.50). 


Although open country is better placed than large 
towns in the event of nuclear attack, as the direct heat and 
blast from a hydrogen bomb are limited to a range of 
between 20 and 25 miles, radioactive fallout presents 
serious hazards to human beings, livestock and crops. 
The survival of a nation naturally depends on maintain- 
ing agricultural production. Balcke’s bookiet contains 
practical proposals for building shelters, protecting 
valuable livestock, shielding foodstuffs from radiation 
etc. Highly recommended to readers in all countries. 

He. 


Aerodynamik des Flugzeuges, Erster Band (Grundlagen 
aus der Str6mungsmechanik und Aerodynamik des 
Tragfliigels — I). — By Dr. phil. H. Schlichting und 
Dr. Ing. E. Truckenbrodt — Springer-Verlag, Berlin, 
Gottingen, Heidelberg; 1959 (German; XV +455 pages; 
260 illustrations; price DM 52.50). 


The authors of this work in two volumes, the first 
of which has now been published, are known in technical 
circles not only as university professors, but also for 
their long years of research in the field of aerodynamics: 


Professor Schlichting is Director of the Aerodynamic 
Testing Establishment at Gé6ttingen and Director of 
the Aerodynamics Institute of the German Research 
Establishment for Aviation at Brunswick; and Professor 
Truckenbrodt, formerly Manager of the Aerodynamics 
Division of the Ernst Heinkel aircraft works, is now 
Director of the Fluid Mechanics Institute at the Munich 
Technische Hochschule. 

When the second volume is complete German scientific 
literature will have a comprehensive manual for the 
training of engineers, progressing from the properties 
of the atmosphere and the principles of hydrodynamics, 
gasdynamics and the boundary layer theory in the first 
four chapters, to the aerodynamics of the wing in the 
middle four chapters and that of the other parts of the 
conventional aircraft, such as fuselage and control 
surfaces, in the last four chapters. In a certain sense 
this book is a successor to Fuchs and Hopf’s “ Aero- 
dynamik,” though the author’s intention is to deal 
with the theory of aerodynamic forces, leaving flight 
mechanics and engine aerodynamics to others. — There 
is a detailed bibliography at the end of each chapter, 
and the book contains plentiful illustrations and many 
tables and diagrams of great practical value. Ri. 


Hypersonic Flow Theory (Vol. V of Applied Mathematics 
and Mechanics). — By Wallace D. Hayes and 
Ronald F. Probstein. Academic Press, New York, 1959 
(English; 464 pages; $11.50). 


Not every reader will find this a book for the long 
winter evenings. As its title implies, it is designed for 
the specialist in the field of modern gasdynamics and 
for hypersonic aerodynamicists. As the authors point 
out, hypersonic flow theory is a branch of the science 
of fluid mechanics which is in active development at 
present. Their intention has been to present their pic- 
ture of the fundamentals of the subject and to report 
the state of knowledge as it exists today. The result is 
a work which is concise, well indexed and referenced, 
and concerned with the elaboration of basic theory. 
For the specialist in this field of aerodynamics the book 
will provide the essentials of his science in the one 
volume. It forms Volume V of a series prepared under 
the auspices of the Applied Physics Laboratory, The 
Johns Hopkins University, which in itself is a warrant 
for the scholarship employed in its preparation. EKB 
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TRANSPORT AIRCRAFT: 


Payload: 
4 to 7 tons depending on mission 


Take-off and landing run: 
less than 100 yards 


Speed: 
approx. 280 m.p.h. 


The 


BREGUET 941 


short take-off aircraft 


provides a modern replacement 
for older equipment 


Enables airlines to call at points hitherto 
inaccessible, thus opening up new operating 
prospects. 
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FERRANTI 


Gyroscopes, Transistorised Control Units 


and Static Electrical Equipment 


Included in the range of aircraft equipment which 
Ferranti are now able to offer are gyroscopes, 
transistorised static inverters, voltage regulators 
and transformer rectifier units. The main features 
of these equipments are their high reliability and 
efficiency, coupled with light-weight and small 
space demands. They are fully supported by a 


highly organised and efficient service. 


TRANSFORMER RECTIFIER UNIT 





For full information write to :- 


FERRANTI LTD : AIRCRAFT EQUIPMENT DEPT - MOSTON - MANCHESTER 10 
Telephone: FAlisworth 2071 
or Westwick * Bracknell - Berkshire Telephone: Bracknell 1211 





New York 


is many things to many men and women. But doesn't 
it mean the greatest goal to generations of immigrants 
who came to settle on American soil: Freedom? 
Daily 1-2 departures from Switzerland to New York 
and the United States via Lisbon, Cologne/Bonn 
and direct. Fly there by Swissair! 


Rio de Janeiro 


Swimming at magnificent Copacabana Beach... 
the sights from Sugarloaf Mountain... fragrant cups 
of «Cafezinho» and irrisistible music... Souvenirs of 
a gay, exciting tropical town. Fly there by Swissair! 
Two weekly «Supersuisso » flights to South America 
serve Rio de Janeiro. Sao Paulo. Montevideo and 
Buenos Aires. 


Geneva 


Recently. American business has taken up the trend 
followed by humanistic. religious and political leaders in the 
past. More and more. important firms open offices 

in Geneva. English is the second language spoken 
everywhere. — Geneva is also a homebase of Swissair. 
Fly there by Swissair! 


Tokyo 


Japan is a paradise for tourists. souvenir hunters and 
all those who love flowers. Why not give your wife 
a chance to take a course in «|Ikebana», the gentle art 
of flower arrangements? Fly there by Swissair! Twice 
weekly Swissair offers superlative dining and 
unsurpassed personal service en route to Tokyo. 


Tel Aviv 


See a young and hopeful people till the soil of their 
Biblical Ancestors. Watch a lovely garden growing 
from the desert. You will be surprised at the fast 
rate of progress apparent everywhere. Fly there by Swissair 
and enjoy unsurpassable service, cuisine and comfort. 


Swissair is everywhere. Whether you step aboard 
in New York, in South America, Europe, or in the 
Far or Middle East, you'll feel at home. Your travel 
agent agrees. Air fares are all the same — it’s the 
service that’s different! 


Fly Swissair — worldwide Jets beginning 1960 
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SOCIETE INDUSTRIELLE DES NOUVELLES TECHNIQUES RADIOELECTRIQUES 
RUE MALAKOFF 26, ASNIERES (SEINE) GRESILLONS 69-80 














STANDARD PRESSED STEEL COMPANY 
Aircraft/Missile Division 

Jenkintown, Pa., USA 

Including UNBRAKO, Coventry, England 





Airframe and Engine Fasteners: 
Bolts 

Screws 

Nuts - etc. 


to meet 

NAS Standards 
MS Standards 
AN Specifications 


European Sales Agents and Consultants 


ELEKTRO-METALL EXPORT G.M.B.H. 
Jagerhofstr. 29, Dusseldorf, Tel. : 4458 14/44 57 50 


Immediate delivery to anywhere in Europe and Near East from central warehouse 
free port Basle. 
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Handling and maintenance for taxi opera- 
tors and charter passenger and freight 
carriers. Overhaul and repair of sports 
aircraft. 

Specially equipped electronics depart- 
ment at Zurich-Kloten for all IFR and VFR 
radio equipment. Repairs to all VHF 
navigation and airborne systems.— Ap- 
proved by the Swiss Federal Air Office. 
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Air-Service 


Zurich-Kloten: Telephone (051) 93 73 87 
Geneva-Cointrin: Telephone (022) 33 53 65 
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Stabilimenti Meccanici Riuniti S.p.A. 
A B A R G A H N ! _ Share Capital Lire 500 000 000 
* Offices in Livorno, Italy 
SUD AVIATION DJINN helicopter, 2-seat, 300 hrs, civil version 
with pneumatic controls, completely overhauled Turboméca 


turbine, specially suitable for training and pest control, price W H ITE H EA D - M OTO Fl D E Ss 
$17,000.00 


Manufacturers of: Torpedoes 
All types of weapons 
High pressure compressors 


L U fb T F A H R T . T b . H N | K G.m.b. H Anti-submarine and anti-aircraft rockets 
ss Hydraulic control systems 
Diisseldorf, Berliner Allee 69 Precision components 
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Anywhere in the World is an Airfield... 
FOR THE 16 PASSENGER 


lwin Pioneer 


NOW FITTED WITH HIGHER-POWERED ALVIS 
LEONIDES OR PRATT & WHITNEY 
R. 1340 ENGINES 





Anywhere, that is, where there’s a 
100 yards or so of anything like 
level ground, the Twin Pioneer 
lands comfortably on that, and takes 
off from even less. Simply, cheaply 
—almost sedately—the Twin Pio- 
neer is opening up some of the 
most difficult territories in the 


World. 
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distances, highest comfort and convenience with a cruising 
speed of over 500 m.p.h. 
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ment and ground installations of tested and proven quality. 
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Gun Fire Control System 


for 40 mm guns 
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Boeing 707 jet sound suppressor 


The oil thats safe through 500 degrees F: 
HOW ESSO DOES /T! 


Jet age aircraft make unprecedented demands on 
lubricants. Not even the most highly refined mineral 


oils are able to cope with the temperature extremes 
in turbine engines. Needed was a synthetic oil with 


good lubricity and stability at very high temper- 
atures—and easy-flowing properties at very low 
temperatures. Esso was the first successfully to 
develop such an oil. 


At an altitude of 40,000 ft., temperatures Esso synthetic engine oils were ready before the first turboprop Viscounts 
near the intake can be aslow as —65° F. Yet entered commercial service. Esso Aviation Turbo Oils 35 and 15 were the 
in some of the highly-loaded bearings, with first approved oils for all turbine-powered airliners. In fact, the development 
rpm up to 14,000, they may soar to 450° F. of these engines depended upon the availability of Esso Aviation Turbo Oils! 
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